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lies in store for 
theradio user who 
keeps his instal- 

” 
lation up-to-date. COLONIAL CONE 
AC-12—$35 

Han.some rwo-sone mahog- 

Sabet Walaa, 

arth fe plano ish, New 

Conc AseabiysithAmplion 

fateaced armacure Eni, 


sraighc bar magoets of nest 
English Tungetc steel 


- A new era of radio enjoyment commences 
with the new scientific developments 
— especially interesting to Popular Science readers 


Owe new Amplion Balanced 


With the improvement in broad- 
Armature unit with straight 


casting conditions — Federal Com- 


bar magnets of the finest Eng] 

Tungsten steel is now used in all 
the new Amplion models, This 
unit is the secret of the scientific 


mission control—better quality 
programs —new refinements in 
set and accessory construction— 
the quality of Amplion repro- 


duction becomes more evident 


efficiency of Amplion performance 
ity. every day. 


—Amplion tone quality. 


Amplion models from $12 to $145 
Write for complete set of Amplion illustrated booklets 
THE AMPLION CORPORATION OF AMERICA 
531-535 West 37th Street, New York 
‘The Amplion Corporation of Canada Ltd., Toronto 


New pleasure from your old phonograph 


New music from your old records 
THE NEW AMPLION REVELAPHONE 


This omaha sew acachmen isthe eu of om 
ative acienibe study snd laboratory tests. Light 
weight ~the same weight a+ your phonograph sound 
Box. duel of Couct™ coneructed so that the ncele 
ir applic so the phonograph record at exactly the 


right angle for the best tone efficiency 


LION CONE 
‘AC-21 — $25, 
‘A beautifully blended bronze fine 
{sh Cone, 14 inches in diamerer, 
‘mauate! oa an 18-inch walnut 


seaighcbar magnets of the finest 


sigh bn ages be os Volume and tone control. Handsome an- 


rique bronze finish. 20-¢, cord. Price $15, 
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THE COUNTERPHASE [. ELECTRIG 


No Batteries Uses the 
or Battery Genuine 
Substitutes A.C. Tubes 


Phonograph records can 
Played thre the. sup 
audio system of the Elec 
Counterphase Eight, 


Superlative cone qual- 
ity is provided thru the 
improved audio system 
with 210 tube 


Counterphase 817 
ine walaue console of 
istinctive design. Sanie chay 
sia wl a 

moat luxurios 


That the Counterphase A.C 
Electric surpasses all previous 
models is attested by letters 
received from users and dealers 
everywhere 

Radiotron or Cunningham 
A.C. tubes are used, because 

uur experience has proved they 
are the best, the safest and 
give the greatest assurance of 
continuance and satisfaction, 


Counterphase A.C. Electric Re 
ceivers haye been thoroughly 
tested during many months. 

B-T engineering genius is be- 
hind them—they have every- 
thing you can secure elsewhere 
PLUS B-T superiority in circuir, 
design and workmanship. 

Buile for durability and serv- 
ice, the Counterphase will prove 
a permanent value and invest- . 
ment ordre et 


BETTER TUNING—the cighty-page Bremer-Tully booklet 
gives detailed information on all Countcrphasc models as well 
as general radio information. You are sure to find it valuable. 

Send coupon for your cop me of local dealer 
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This Book Telis 


Make it the 


Foundation of Your 

Financial Independence 
You have read and heard a lot about 
prosperity in America. What does it 
all mean to you—just a steady job, a 
little more ‘spending money, a few 
more luxuries? Or does it mean your 
opportunity to acquire independent 
means and an independent income— 
something permanentand worth while? 


A Tested Pian 
‘Thoinvestment trust iden originated in Great 
Britain over sixty years go. As a result, 
fanny” Scots and. conservative. Englishmen 
have’ been making 13%, 20% and 25% on 
their money. The same plan is now gaining 
‘wide-sprend popularity it Americn. 
Pagan Tear all about invert rt 
roading our new. booklet. In every-day 
Tinguage ft explaing what investment tusts 
are ow Wey operate” and. how you can 
weft 


‘Learn How YOU Can Make 


Big Profits Conservatively 
‘You will larn from this booklet how to invest 
$100'or more ond own a share in over 150 of | 
the world’s best securities; how. this wide 
verication gives you not nly. etreme 
nafety, but many opportunities for unusual 
Dprolit; how 10%, 15°) and more is made on 
conservative 5% and 6% investments. 

“You wil earn ow an investient rast is 
‘managed by men who are experts with every 

lity at their command: how they. know, 

‘any Ruewing, which securities a 
Best to buy’ and when the best time to buy 
therm. 

“Tale the Firat Step Today. Make this booklet 
‘the beginning of your financial independence. 
Mail the coupon now. 


UNITED STATES FISCAL 
CORPORATION 


Inited States Fiseal Corporation 
iit aoe 


Please send mej 
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beighhors will come in. We'll 
nf ge all the racket we want 


‘hing Tan ging to supe to yos, being an we 
tech good fleods. How would you like to 
co burinss for youre, beginning Jansary 


What's the wie of me talking about hat? 
You know I haven't any money pled up, 
tact it, George. I 


hats just why T 90 
have ia mind a very le business Frop> 
foition, Te does noe require any capital t Seare 
‘Two years ago I weat into the same line of busi- 
nest and the dividends have bees rolling in ever 


soeried Georse, consid 
hy, fo a fn sari 
tran, ike me. Quit KXiding 
Hey bea shaved matt bem bsiose 
for myrcit nt the same, Fred amured him, 
“Come over afer diner and TH tell you all 
see a 
‘George sill thought ic was joke. Ba fi 
so many others he had dreamed snd hoped that 
tome day, in some way (he never ered fo figure 
ut how) he woald be able 1o go loco besa 
So he hurried through dinner ed went over tO 
Fred's home with hs corioiy a high patch, 
Let pace at the crenlag paper Fd 
tegen, ar be taecd to the Financ Sction 
"Ba you eve look a be caring aera of 
rails, indesias or public suliiee Dad 
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Announcing 
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“GEORGE CASTLE & FAMILY” 
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How every man may have his own 
business without changing his job 


By Wauiace Ames, Financial Editor 
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“Until that time I thought 1 was earning 


Sésoo'a year. Then I realined that 1 
really, earning 4 ceat—from the net 

‘Then Ruth and I began to consider 
terseriouly and we decided to, 
Imaginary Saco abd pay 6 
head s0 as to save $rano a year—Si 
sonth. And vee didi 

"The next year [got a $500 

sing it ar we formerly 
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yore dal seam 
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Retire 
in 15 years 


on your Preset living Bade 


Follow the definite plan given in this 
book and you nancial independence 
‘The plan works jst as surely, whether 
You are now earning f,200 0° 100/200 
‘The way is certain—each step plainly 
indicated and abyolutely sale—inde- 
pendent. of luck, business genius oF 
speculation. 

Every fact has been harvested out of 
the Year experience of Cocran & 
MeCluer inthe fist mortgage invest 
rent banking busines. 


ion tothe Financial Independ- 
fence Plan and the unique budget 
schedule, the book gives suggestions 
that enable you to enjoy more of the 
food things of life, both while build- 
Ing yourindependent fortane and after 
you have attained 


We invite the most skeptical to read 
this plain, straightforward, interesting 
Send coupon. We employ no sales- 
‘men, therefore none will call. 


, ad 
Se arbn St Choum th 


ta 


mal 


atablished 18 —Never« aust any Investor 


46 North Dearborn Street 
ericaGo 


The Electrician’s 
Wiring Manual 
By F. E, SENGSTOCK, E.E. 


Contains all the information need- 
ed for the proper installation of 
lighting and power systems in houses 
and other buildings. 

It completely covers inside elec- 
trical wiring and construction in 
accordance with the National Elec- 
tric Code, Poke! staefewlebindine 


448 pp. Price, $2.50 
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To Help You Get Ahead 
THE Boats late hehe will lp every 
family in layiog out » financial plan. They 
svill be scot on request 
“deal Investment 
vernally accorded Smit 
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First Mortgage 615% 


ads and the safeguards that surround 
y offer, may be obtained by ad 


Goavpusy, Smith Building, Washiogton, D.C. 
TheHowseBehindthe Bonds ix 
or ofthe unputance, sa oly of saying 
tment, bat of checking up the baaker bo 
frst Adiren: Fuki) fond & Monguge 
Goryni8s New York Life Bailing, Chicago I 
Behind theScenes Where Bonds Are Made 
‘ity caer aca fa hae 
Sn taconc egal to our preset living bale 
This Boole can by ehcp 
Cochran’ and McCloce Compas), 6 Net 

Deartora Serer, Chicago, 

Thirty-two page illustrated booklet, - 
tEnbing one of the lgeet poli ality come 
Dantes oflnret to iorestes Ucny Gre 
BE Goepenys3yo ©. LaSale Se, Chto, I 
The CommonSense Test of Investment | 
‘Trews seggess es cary sothod by whch yon 
teay corey jdge the worth of any ives 
fae tet Wie puting your momey’ be 
United Sates Pacal Corprstion, yo roadway 
New York, wil ooad a cc copy yooroyest 
Gare. 


A history of the Howse and information re 
to thee bo 


New York City | 


Lg the man who knows 
pon why 20 mae 
thowands of investors 
‘world give preference to 


Smith 6%% Bonds 


He will tell you — the under- 
lying security is always ample — 
there has never been a day's delay 
in the payment of interest and 
principal, and that over a half 
century's experience in invest- 
ment banking has enabled this 
organization to surround the 
bonds it offers by safeguards that 
have created World Wide con- 
fidence in Smith First Mortgage 
Bond 


He will tell you, in Smith Bonds 
your principal is safe, your yield 
of 61%4% net is assured and aug- 
mented by tax refund features, 
that denominations are $1000. 
$500. $100. maturities 2 to 15 
years. 

‘Ande wil amply thi ifort Ifyou wi 

Ask for Booklet “75-53 
1 aay be ha witout acorn olden, 


throughout the 


Our Mail Service Department 
No mater where you may be you can avail youre 
seifal the Mail Order Service of ext ome Ofice 
{a Washington, D.C. “Your investments and ine 
‘ues wil be’ given the tne ponely tiie 
Zod courcour attention you would reedve It you 
‘ied a one of out ef 


The EH.SMITH Co. 
‘Younded 1813 


Smith Building, Washington, D.C. 
285 Madison Ave., New York City 


Branch Offices in ~ Chicaga — and Other Cites 


Kindly nnd Booklet and infrmtion regarding 
Surry Boxee 


Nowe —_______ "75-53" 
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Answers Your 


Questions on OIL Heating 


VERY day, 
by mail and 
by phone, | 


questions on 
oil heating are con- 
stantly being put to 
the Popular Science 
Institute of Stand- 
ards, There appears 
to be a tremendous 
interest in this mod- 
ern method of heat- 
ing, and it also 
seems that there are 
certain points 
which need to be 
eleared up with re 
gard to the subject. 

The same ques- 
tions are asked e- 
peatedly, and in an 
swering ‘some of 
these in this article, 
we are covering the 
major points that 
should be known 
about oil heating in 
general. 

What are the ade 
vantages of beating 
wih vat A goo! od 

eating plant, 
erly ieeatled, wl 
givea degree of , 

faction not 


ble with coal in 
so far as convenience, freedom from 
attention, shoveling and sifting of 
sakes ls concerned, ‘Ie also provides a 
constant, even, and clean heat. 

sit going to cost me more to use oil as 
fuel? Ta sections of the country where 
‘coal and oil prices are on a par, heating. 
with oil generally costs the same or 
slightly more than coal. There are 
cases where there is a considerable 
saving in heating with oil, but as a 
rule no economical advantage can be 


‘expected from using this type of fuel. 


HN ee, servicing is equ 
good oil heating plant needs 
litele servicing. Some adjustment or 
repair may be necessary at rare inter- 
vals, but no regular attention is re- 
quired. 

How about the danger from fire that T 
bear about? Te has been proved that oil 
as a domestic fuel is as safe to use as 
anthracite coal, and several times safer 
than bituminous coal. Aq oil burner 
fisted by the Underwriters’ Labora- 
tories and properly installed according 


By COLLINS P. B®ISS 


Conlring Mech, Ener, U.S. Barcan of Standards, Washing 
Head of Dept. of Mich. Enginering, New York Univesity 


Dirnsor, Pepalar ScincrUnsitate of Standards 


to specifications offers no danger from 
fire. The fires you hear about almost 
never occur in such installations. Often 
fires that are attributed to oil heaters 
are started from some other cause. 
What chance is there of am oil short- 
age? Itis certain thar the oil practi- 


° 
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indicates that the products refered t0 
approved after tese by the 
la Scicace Institute of 3 
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cally in sight at 
this time is enough 
to supply all prol 
Regn 
riod of twenty year 
Also, there is no 
telling at the pres- 
‘ent just what will 
be done in the way 
of developing new 

rocesses. of secur 
ing fuel oils or what 
new sources may be 
found. 

Would it be wise 
0 wait a while before 
installing oil beat? 
Many people fear 
that this type of 
heat is still in 
the experimental 
stage and not caj 
ble of giving satis- 
faction. While oil 
burners today are 
not perfect, there are 
now devices on the 
market that seem, 
from the standpoint 
of our present 
knowledge, to. be 
very near perfection, 
Just what advance- 
‘ment may be made 
is doubeful, 

Ls il heating worth 
the cast? The best answer to this is that 
few high grade oil heating systems are 
removed. The majority of owners of 
such plants report they would be wil- 
ing to pay considerably more for oil 

fore going back to coal. 

The Popular Science institute of 
Standards has made a very compre- 
hensive survey of oil heating, ques 
ng 9345 oil burner owners in 232. 

of thirey 


different states. On 
the basis of the findings, the Institute 
hhas been able to approve certain burn 
ers that have been definitely found 
to be giving satisfaction. 


GPEGIFIC recommendations and gen: 
eral advice on oil heating can behad 
from the Institute by those Porutar 
Scuence Montuty readers who write 
us advising (2) number of rooms in 
house, (b) type of heating system, 3} 
average annual coal consumption, Cd 
whether gas and electricity are avail- 
able. Address the Popular Science 
Institute, 250 Fourth Ave., New 
York, N.Y. 
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attery or 


Electric Power? 
Which is better for radio? 


from the light ‘Contains no 
battery in any form. ‘on 
ale the sett in use, ‘Two models 


AB 6-135, 135 voles "B" current, 
Fea gor KB Boro velo, Brae: 


Balkite “B” Oric/iisre 


inva Thencedtedonl red 
Hight socket "BY power supply. The 
fi ane By Ser yee ell 
rendeting suafecary wet, Over 
o0,o00in ode" 

o7-90 vet #235 


Balkite Chargers 
Standard for “A” batteries. Noiseless. 
Serre daring 


Thea pc mde 29-40 
«fat ete rs Bsr | 
West of the Rockies end in Canad. 


The answer is that both are good. 
Both have their advantages. Both will 
be used for years to come. So Balkite 
makes both for storage bat- 
teriesand “A,” "Band “AB” electric 
power units, 

If you buy a Balkite charger you 
buy the standard charger in the radio 
field. Ifyou buy Balkite"B” you buy 
cone of the longest lived devices in 
radio. The first Balkite “B” after 5 
years’ use is still as good as new. 

If you buy Balkite “A” or Balkite 
‘AB you buy one of the most popular 
units Balkite has 
ever introduced. 
Both are réal elec- 
wie devices, ena- 
bling you to make 
your setan electric 
receiver, contain- 
ing no battery in 
any form. They 


never require 


Whether you 


buy a charger or 
electric radio 


powerunit if you buy Balkite you will 
be certain of satisfactory radio recep- 
tion. Both are based on the famous 
Balkite electrolytic principle of recti- 
fication, a principle now used on over 
2,000,000 Balkite units in radio and 
1 score of other industries. A prin- 
ciple that has become standard on 
the signal systems of most of the rail 
roads of the country. A principle so 
obviously good that three manufac- 
turers—USL, Gould and Vesta— 
use it under license in radio alone. 
‘The important point after al isnot 
whether you buy 
battery or electric 
power, but that 
the one you buy 
be reliable and 
good. That if you 
buy a charger it be 
one that will not 
ruin your battery. 
That if you buy an 
“electric” unit you 
really get one that 
has no batteries in 
i, Ask your desler 


FANSTEEL PRODUCTS COMPANY, INC., NORTH CHICAGO, ILLINOIS 
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‘Radio Power Units 


© This cent on « radio, tool or oil burner advertisement signifies the approval ofthe INSTITUTE OF STANDARDS. Scr pees 6 


Factory: Richmond Hill, N.Y. 


Selectivity turn the dial of a 
Grebe Synchrophase Seven. Stations 
come in—clean, full-toned. No over~ 
lapping of programs—-station separa~ 
tion is sharply defined. 

The tone of the Synchrophase 
Seven, especially when combined 
with the Grebe Natural Speaker, 
is unrivaled in naturalness, Its 
one-dial control assures a simplic- 
ity of tuning that is remarkable. 


Grebe construction, backed by 
eighteen years of making nothing but 
the highest ‘grade radio apparatus, 
guarantees the durability of these 
superior qualities. 

Grebe Synchrophase Seven $185; 
Grebe Natural Speaker $35. 
Send for Booklet P; then ask 
your dealer to demonstrate, in 
in your home, that you can “get 
it better with a Grebe.” 


RADIO 


A. H. Grebe & Company, Inc., 109 West 57th Street, New York City 


Western Branch: 443 South San Pedro Street, Los Angeles, California 


Makers of quality radio since 1909 


© This set on « radio, tool or oil burner advertisement signiGes the approval af the INSTITUTE OF STANDARDS. See page 6, 
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PROHIBITION— 
IS IT GOOD for US? 


Two Famous Doctors Disagree on the Effects of the 
Dry Law on the Nation’s Health and Present 
in a Spirited Debate Startling Views 
of America’s Greatest Problem 


NO 


in placi 
States. int conflict with 
of man.”"—Dr. 


Avm a, wha very 


‘wants to know about prohibition, 
shody dedniedy Kas found outs 
its effect upon our physical well being. 
‘The publie has been’ fed so much biased 
ania and pola balyhoo om the sa 
‘that facts from which to draw reli- 
able conclusions have been Tost in the 
controversy. 
‘what isthe Volstead law doing to 
Ith of the nation? Is it prolong 
ing lives and generally increasing the 
physical Gtness of the American people? 
Or, on the contrary, is it undermining 
health with poisonous concoctions: de- 
riving the bodies of workers of needed 
Fie for building energy? 
ent gathering of the American 
Public Health Association in Cincinnati, 
these questions were hurled, setting off a 
debate of such intensity that it all but 
broke up the meeting. "At the front of 
the controversy stood two distinguished 
American medical authorities. 


Haven Emerson, Pro- 


NE was Dr. 


fessor of Public Health Administra 


Gig. a beeagit on ary ot mace 
evidence to substantiate his contention 
that alcohol, consumed even in modera- 
tion, not only is unnecessary to healthful 
human diet, but is injurious to brain, 


“The necessity for alcohol may 
taken as a natural law of well being 
for the vast majority of the human family. 
We thus sce that our prohibition friends, 
by their unwarranted zeal, have succeeded 
the Constitution of the United 


Charles A. 


be 


YES Socay 


the constitution 
L. Reed. 


nerves and body. And he cited statisties 
of the American death rate to show that 
prohibition, by lessening the consumption 
of alcohol. has improved the general 
health of ‘American families, especially 
of women and children, 


HE other was, Dr. Charles A. Le 
Reed, of ‘the University of Cincin- 
nati, former president of the American 
Medal Aeaation and of Ube Pane 
that excessive drinking of alcohol i harm= 
ful. and may even result in death, he pre- 
ed other medical evidence tending to 
wr that alcohol helps to form the very 
tissues of our bodies, and is retired in 
tnoderate quantities by most people to 
teep the Buman machine runniog cf 
ciently, “He flatly denied that the statis. 
tice referred to hy Doctor Emerson could 
be interpreted as a sign of improved pub- 
Iie health under the prohibition law. 
1, Ege wid ro ational engin 
Mh experts as far apart as Uke poles on 
the most widely discussed problem of the 
day. But at least they ‘replace blind 
Prejudice and guess with thoughtful 
‘ustion based on scientibe research. 
sujet, the facts about prouitton and 
subject, the facts about. prohibition an 
cur bealth are bound 0 be. revealed, 
Porcran Screxer Mowrner invited 
Doctor Emerson and Doctor Reed to pre 
sent their views. Their statements, which 


“Beverage alcohol is wholly un- 


for developing and 


perfect health, No test has been 


ks 
Keeping ner does not exhibit serious in- 


follow, hinging largely on the 
tion of figures sh 

rate of the Ui 
the Cincinnati meeting by Dr. Lo 
Dublin, Statistician of the Metropolitan 
Life Insurance Company, form probably 
the most authoritative scientific discus- 
sion of the health aspect of prohibition 
ever published. 

Dr. Dublin's figures were offered, 
absence of reliable statisties on sic 
as the best available index to. public 
health. They show, first of all, that the 

of prohie 


vvel than during the period 

from 1900 to. 1917, 
however, they reveal 
that the death rate trend has been steadily 
upward from year to year since prohibi- 
tion became effective, whereas previously 
it was downward. Moreover, the general 
upward trend has been due mostly to 
increasing deaths among men, 


[A DEAWENG 2 comparison between 
the two periods, Doctor Dublin on 
ted the years 1918, 1919 and 1920 which, 
he said, were severely disturbed by the 
influenza epidemic and therefore gave a 
false picture of the trend of mortality. 
In cold figures, the charts reveal that 
the average yearly mortality in the U. 8. 
ition Area, New York. New Jer- 
sey, Indiana andthe six New England 
9 


10 


States, during the period before probibi- 
tion was at the rate of 15:13 deaths to 
every thousand persons, and the mor- 
tality was declining at the rate of 10 per 
thousand each year. In the six years 
after prohibition, the average dropped to 
12.58 per thousand, or 16.9 re oer 
than before. "But instead of a yearly 

tline, the death fate climbed -09. = 
thousand @ year—nearly as rapid an in- 
crease as was the decrease in the earlier 
period. Among insurance policy holders 
the average rate was 26.2 percent lower, 
and showed a very slight annual decline 
instead of an increase. 


DDITIONAL data from the Govera- 
ment Census Bureau at Washington 
revealed that, whil 
tality. before’ prohil 
men and women, since 1921 there has 
heen a marked rise in the death rate 
among men, and for the most part 


ata 
Iuariged these results as follows 

“The prohibition period is character- 
ined by suey dining mortality rates 
mong chitlren and adolescents of bath 


women.” The improvement is 
among young male 
adults and disappears 
altogether during the 
le vers of life in 
Tn fact, the 
hx defi 


mortality 
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nitely risen among men over thirty-five.” 
‘The noticeable improvement “among 
jomng women and children, Doctor Dub- 
lin conchided, apparently is partly due 
to the attack of health and sotial service 
cies against disease, and partly to a 
ising standard of living. 
“Why, then,” he asked. “have the death 
rates for men increased in view of these 
favorable changes? In that sex we find 
that an improvement in tuberculosis has 
zone hand in hand with an increase in the 
mortality from pneumonia, from acci- 
dents, from heart disease and kidney dis- 
‘ease. During this period there has been a 
‘constant rise in the death rate from aleo- 
holism and from the associated condition 
of cirrhosis of the liver. Both of these dis- 
‘eases were at @ minimum in 1920, ‘The 
are now at a point almost as high as 
the decade prior to prohibition. The pi 
ture we have found to exist in the mor 
tality of adult men is entirely consistent 
with the observations, universally’ con- 
firmed, of a continued widespread in- 
dalgence in alcoholic beverages by men. 
Prohibition has not been effective in that 
sex, and especially has this heen true in 
the cities. and more particularly in the 


Eastern states. 
“If the saloon has gone and the great 


Momachusctie Tonite of Teche 
‘Seecte aay dangerous ingredients 
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‘men no longer spend a large part of 
ir wages on liquor, it is only too clear 
that what they do drink now, even if in 
smaller quantities, is of such a deleterious 
character as to result in no advantage in 
health to them. ‘The quality of liquor 
used throughout the country is sufficiently 
bad to make up for the smaller quantity 
consumed.” 


DOCTOR, DUBLIN presented further 
figures indicating how prohibition is 
‘undermining the health of men. Tn 1920, 
the death rate from the use of alcohol 
reached its minimum—1.3 deaths forevery 
hundred thousand persons. Since then 
‘every year has seen a rise, until 
rate is more than three times as high. The 
year 1020 
rate for admisaios to insane hospitals for 
alcoholism. Last year saw conditions three 
times as bad. 
‘Tt is only too true,” he said, “that in 
the country over, with very few excep- 
ions, there is a mounting rate from aloo- 
ism and from the associated di 
the male population, and there is no 
indication as yet of a, tendency toward 
improvement in them.” 
‘Such are the figures and conclusions of 
the expert statistician. Are they a correct 
Teste of the nation's 
health under prohibie 
3 pions 
ical expery 


By CHARLES A. L. REED, M.D. 


I fortis being made to show that prohibition is pro 
noting the general health of the American people. This 

effort is based upon a two-fold fallacy. The first consists 
the assumption that prohibition —in the sense of suppressing 
the manufacture, sale or consumption of alcoholic beverages—in, 
‘or has been, ‘any part of the United States, 
‘The second fallacy the equally unwarranted assump- 
ign thatthe state of the public health i determinable fat. 
‘The only possible index to the public health is the prevalence 
of disease’ ‘There is no eity or state in which diseases, taken 
as they coyne, are reported and recorded. It follows, therefore, 


rove ns thes. Ble does ths eves in tacraf the fet inn the 

‘mortality rate is based chiefly’ upon deaths from diseases that, 

s0 far as their causes are concerned, have nothing to do with 

the effects of alcohol upon the human system. ‘Thus, the lead- 
(Continued in fit column, poge 12) 


By HAVEN EMERSON, M.D. 


EVERAGE alcohol (ethyl, or grain alcohol), whatever its 


used medicinally for the sick under phy- 
sicians’ orders for its selective depressant action, and even for 
supplementary fue-food purport, ir nud to be useful occa- 


"d by 
persons of what ages, and under what conditions of dose and 
frequeney, work, rest, and nourishment, we could with much 
lot to this habit its share, if any, in ill health, 

‘Without this information we must rely upon circumstantial 
evidence that so far has failed to convince people whose social 
customs have made them regard alcoholic drinks as a safe and 
indispensable article of die 


that throughout the world lack of Knowledge upon the action 
of alcohol on the human organism still prevails, and there is 
(Continued in second column, page 11) 
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ing causes of death 
are tuberculosis, 
pneumonia, heart 
isease, cancer and 
theiinfections of child- 
hood. In making his 
computation, or com- 
parison, he takes the 
pre-Volsteadian years 
Between 1000 and 
1917 and the post- 
Voliteadian y ears 
between 1920 and 
1026, This is justified 
by the fact that the 
death rate for the 
three intervening 
‘years. was distorted 
by the world-wide 
prevalence of influen- 
za. The mortal 
Fate, beginning 
1920, is shown to be 
fon a Tower level than 
during the preceding 
period. ‘This fact 
Nreralded triumphan 
ly'as being due to 
prohibition. When 
we plot the death 
we discover that if the 


Cinclanati, and noted aaa weer of med 


rate for these years as a 

nt which preceded 1917 

three intervening years it would have connected 
with the “lower level 

that "7 

statistical expert was about to be hoisted by his ow 

the figures show a distinct upward trend. So he at once 


other consisting of men over thirty whose death rate goes on 
increasing. Men under thirty seem to have been lost in the 


shuffle, From this he infers that the deaths among women and 
children, who never did drink, have been improved by prol 
tion, and that deaths among the men above thi 
violators of prohibition, have been increased. At this point, 
with an air of resignation, he calmly announces that, for 
provement in the latter class, it will be necessary to await, the 
Advent of the next and nonalcoholized generation. All of which 
reminds me to observe that figures don’t lie. They ean't. But 
they’ can be juggled. 


HE; philosophic special pleader of the prohibition brand is 
iinare eule article. Is his apecal misslon to show that 
“prohibition” is the fount from which all blessings flow. But 
tently fails to concede, what every fair-minded critic 
ition does concede, that there may be two sides to the 
account. ‘Thus the fair-minded eritie concedes that elimi ion 
of the saloon, and the saloon drunkard, stands on the credit 
fide of the ledger. But he insists what cur prokbition plas 
oper does not concede, that there isa debit side, The latter 
eogolacs thst we are inthe mit of naperalied prosperity, 
which he claims ag one of the blessings from prohibition. He 
Potts to proved eaviogs sccounts 80 an fate of improved 
Prosperity and again giver the credit to prohibition, ssruming 
that the increase in savings is due to the deposit of money that 
tahicoies Std have buts oyant foc seeks ons er poteene 
proved general health is due to the improved nutri- 
due to the increased savings deposits that is due to 
prohibition that is due to the Volstead Act that is due to the 
Reo seine: And oe you = In this way 
sctrpling the findings of scientists that bat his purpose, rie 
tng thon thet do o0t, bo goes ou until he account for alt 
Sey pieworenen Ws Neleoe cast, pematlpy te heureword 
flight of the swallows. 

‘There are, however, a number of plain facts that our Vol- 
stendiaue might have talen into conderation, ‘There a the 
bald fact, based upon authentic figures, that since the enact- 
tent of the Veltesd Act. sety-fivethomsand American cline 
have been done to death by poisoned alcohol. This, I am told, 
ip Biicn thousand more: Then America lat oa the Selde of 
France during the World War. These deaths occurred as 
result of the “health-giving” influence (Co : ge 1 
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‘quired information.” 

‘And yet is there 
not much in their 
conclusions upon our 
incomplete present 
knowledge to help us 
in answering the 
‘question at issue? Is 
there a hazard to 
health in the use of 
beverage alcohol? 
‘The wise men of Eng 
land at, perhaps the 
most critical point in 


tory since the Napo- 


leonie wars gave out 
in an official govern- 
ment document these 
brief paragraphs as 
representing the state 
of sound knowledge @eaetsn 
Por prohibition, Dr, Haven Emerson, 
Profesor of Public Health, Administra 
tion in the Collegeof Physicians aid Sur 
fons, Columbia, University, and former 
Health Comminsioner of New Yark City 


of alcohol (apart from 
the effects of its con- 


stem. Alcohol is a narcotic rather 


habitual ove aya aid Lo work is physiologically 


sump 
‘quate dilution, taken at sufficient intervals of ti 
‘8 persistent deleterious action on the tissues.” 

Perhaps a reason for the widespread misu 
the real effect of alcohol is hidden in these further excellent 
descriptions of age-old observations. of h conduct as 
roid ‘by the moderate nonintoxicating use of alcoholic 

‘Self-satisfaction is increased, but neither skill nor power. 
While alcohol gives the drinker the impression that he has 
performed the allotted task with unusual facility and success, 
Impartial and objective examination of the performance shows 
{almost”invariably: where the higher faculties are concerned) 
that oth, accuracy and regularity have fallen below norma 
standard.” 
test has yet been devised, from the erudest physical com- 
petition of marching troops to the most intricate psychological 
performances in a perfectly appointed laboratory, which docs 
not exhibit a serious inferiority in the functions of muscle, 
mind, or special sense, when doses of alcohol are used even in 
amounts so small that the subject cannot himself notice the 
effect in his own sensations or perform: 

‘We know from long experience with the sick that resistance 
to and recovery from conditions such as lobar pneumonia, and 


septic infection of blood poisoning are reduced by the habit 
though not necessarily excessive, use of alcohol. 


nection, 

It is hardly necessary to say that in excessive amount or fre- 
quency, alcohol causes directly a large number of deaths and 
indirectly raises the death rate of ‘many diseases and con- 
tributes heavily to the sickness in the general and mental 
disease hospital: 

Furthermore, these statements refer to the use ofrall kinds 
of alcoholic beverages in all countries and among all races, the 
harmful effects applying more especially to women and to 


but since this com. 
le but the vaguest 

dely, none goi 
Eeyond twenty percent of the preprohibition amount and 
some falling to but three percent. (Continuad on page 144) 
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Machines That Think 


Electrical “‘Men’”’ Answer Phones, Do Household Chores, 
Operate Machinery and Solve Mathematical Problems 


ap of 
‘engineers in New Work City 
the other day saw an elec 
teal machine answer tele- 
hone "calls with almost 
cfigence and ‘with more than 
an cere When the ell ang it 
Iited the receiver, replied to. audible 
rend of the line, and 

perform certain 
eal “acts, such as switching on 
nan electric fan and 
‘The tasks completed. 

‘and hung, up the 


it reported 
‘A few days later, mathematicians in 

the Massachusetts 
at Boston “ 


“to another elec 


fore, terned and in eight 
unchine ground out the cor- 
in written form. 


ve, acknowl 
‘edge and carry out orders! ‘Through the 
marvels of electrical invention, the 
mechanical man” now becomes far 
more than a fancy. 


OOK first at that uncanny mechan- 
ieal_ creature answering the  tele- 
one Hef the invention f RJ. Wen 
le, an engineer jestinghouse 
Electric and Manufacturing Company, 
Sale eae eee 
‘disect him you would find his inner 

we much like thowe of your radio 
receiver, and little more complicated. 


By HERBERT F. POWELL 


‘Yet if you should establish him at home 
Jn your absencewhich the inventor says 
is not at all impracticable—he 

serve vou as a trustworthy and obedient. 


consists primarily of a 
series of elgetrical relays, each sensitive to, 
‘8 sound of a certain pitch, and eapable of 
translating that sound’ into specified 

chanical action, such as opening and 


tuned electrical circuit responsive to 
vibration of a given frequency and no 


other, somewhat as the cireuits of 
radio set can be tuned to a broadcasting 
station of a given wave length. 


HE mechanical man is not connected 

clectrcally to the telephone, but lise 
tegen zou woud Hicar aoc 
sitive. micro clone to 
rreviver, His voice a loudspeaker close 
fo the transmitter, And the language he 
speaks isa series of mechanically operated 
anal busses. 

‘Experimentally, he has been made to 
undertand and respond to words uttered 
by Ramgitee hee eae ae 
tion the language which spurs him to 
m has been simplified to three dif- 


ferent sounds of different pitches. ‘These 
sounds are made 


her by three tuned 
in the New York demon- 


tung forks. 

For illustration, imagine you are at the 
house of a friend and are calling your home 
‘equipped with a Televas. In the ordinary 
‘way Fou telephone your home. When 


your phone rings, Televox lifts the receiver 
find utters a combination of buzzes which 
tel you that you have the ri 

fow you souni 
the first pipe, whi 
tet for action= 


be ae pipe, These tel Tele 
the same pipe. These tell Televox to 
connect you with the switeh on the elec 
tric oved, ‘The reply is two short burzes 
saying, “You are now connected,” fol- 
lowed by a Tong busa-2-8-r, which informs 
you that “the switch is open.” 

‘At this, you sound n deeper note on the 
second pitch pipe, meaning “Close the 
Switch and start the oven.” Immediately 
Televox ceases the long buzz, closes the 
switch, then replies with short, snappy 
buzz informing you that. the switch has 
been closed and the oven is going. 

Next you may" wish to maitire about 
he furnace, and with the first pitch pipe 


ou sound three shrill notes, This means 
‘Connect me with the f and tell 
‘me how hot it is.” ‘The reply is three short 


huszes, telling you that the connection 
has been made, followed by 
two more buzzes which sas, 
is pretty low.” 


‘YOU blow four blasts from the same 
pitch pipe, meaning “Connect me 
wi itch operating the draft 
‘Televox replies with four buzzes, signif 
ing that the connection has been mad 
then one short buzz, informing you that 
the drafts are closed. one blast 
from the second pitch pipe you order the 
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drafts opened. Televox instantly opens 
‘them, then gives the long buzz to say that 
SP nothing further 
nothing further requires attention, 
uu blow the third pitch pipe, the lowest 
in tone of the three, which says “Good 
bye.” ‘Televox hangs up the receiver, and 
stands ready for the next call. 

Each of hese astonishing ation, as 
already explained, is accomplished by a 
different sound-sersitive relay. When the 
bell rings, the noise causes the first relay 
to lift the telephone hook and start the 
signal buzzer. The high note of 
the first pipe serves to connect 
any desired one of a number of 
relays, each of which has been 
a to control a certain 
operation. ‘Thus, when the note 
is sounded twice, it’ moves a 
Fritch that connects relay um 

two, controlling trie 
When sounded three 


three, and 30 on, according to the 
number of operations for which 
the apparatus is designed. “Each 
time a relay is conneeted, Televox 
ves a corresponding number of 
Friszes, indicating that the con- 
nection has been made. | More 
over, it sounds an additional 
Tong’ or short buza, indicating 
whether the switch to be operated 
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watchmen at reservoirs. By their buzzes 


they tell the distant caller the height of 


idding. 

‘Even more astonishing, perhaps, though 
less applicable to usc, is the 
“Product, Integraph.”” 
developed at the Massachusetts Insti- 
tute of Technology, at Cambridge, 
by Dr. Vannevar Bush, Professor 
of Electric Power Transmission, 
and his staff of assistants. 


Explaining demonstration apparatus 
‘by which buttons sound tuning forks 
Into'the telephone, the various notes 
of which ‘make Teievox do his work 


ssi enough the mechan 


Peary 
problem into’ terms of electric 
‘andiexpressing the answer * 
his is how it works 


by the relay is open or closed. 
te Tower note othe second 
pipe is the operating note; that is, 
Wcautes the connacted relay to close oF 
‘open the switch as may be required; also 
to report the fact by changing its long 
buzz to m short one, or vice versa. ‘The 
deep note of the third pitch pipe simply 
‘causes Televox to quit work and ring off 


demonstrate that, Televox will re- 
‘spond tospoken words as well as musi- 
fal notes, the inventor has setup in the 
‘Westinghouse laboratories at East Pitts. 
‘burgh, Pa., a mechanism which will open 
8 door to the call of “Open sesame!” 
‘The sounds of the voice, however, are too 
highly complicated for use in’ general 
ractice. Still, a person with a good ear 
forms can get response from Televos 
whistling oF singing in the exact notes 
to which the relays of the machine are 
tuned, 
‘Three of the machines already are in 
actual use in Washington, D. C., replacing 


Dr. Bush describes it as “an adding 
machine carried to an extreme in. its 
design.”” For whereas the ordinary adding 
and calculating machines are limited to 

definite numbers, or constants, 


definite and inconstant quantities known 


‘as variables. ‘These are quantities whose 
changing values depend on other vari- 
sagenetties 5 ate 
‘or example, as you move tl a 
ladder away from a wall the distance to 
the wall changes. So does the distance 
between the top of the ladder and the 
Br, ath detnoes re varie 
upon the other, and their 
relation may be expressed by a formula or 
equation. 

Min advanced electrical work, as in 
other sciences, experts constantly face 
the problem of combining many variables 

nto a single sum or formula. ‘This is 
Known as integration, and the sum 

of “the variables is called 
the integral. ‘The problem 
be compared to 


computing vari 
ace sae a 
river by adding up tl 
changing conditions in each 
of its small tributaries from 
moment to moment, which 
in turn would be related to 
such other variables as 
rainfall, the condition and 
slope of the land, and so on. 
Sometimes the problem is 
so complex that it will take 
fan engincer from a month 
to a year to work it out, 
Sometimes. it is beyond 
solution by mathematical 
formulas. 


thematician plots 

ng different sets of 
variables as curves or graphs on a sheet 
of paper. ‘These sheets are passed slowly 
‘under pointers of the machine. Operators 


along the length of the machine keep the 
pointers on the curves. As the pointers 
‘move back and forth, following the lines, 


they vary proportionately the amount of 
power flowing through the machine. ‘Thus 
the total number of revolutions the meter 
makes during the operation represents 
the sum or integral which is the answer 
desired. 


By another operation, similar to the 
first, the machine can integrate the re- 
sults second time. ‘Thus, since many 
lectrical equations require but two ine 
tegrations, they can be handled directly 
‘on the machine. ‘The inventor declares 
‘ean solve virtually any second order 
ifferential equation, a type of problem 

‘which engincers constantly have to 
deal. " Moreover, by answering problems 
tegond present juman mastery, heads, 
it “opens the doors to important 
of research hitherto inaccessible. 

‘Marvelous as are the Televox and the 
Integraph, it is well to remember that 
they still are far short of being human 
in one vital respect. ‘They cannot do 
gratce thinking, nor make decisions 
Like the calculating machine and the 
itomatic telephone exchange, their great, 
value lies in. saving time, labor, and 
drudgery, and so. opening new oppor- 
tunities for creative effort. In. this 
capacity they are priceless’ as faithful 
servants of mankis 
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Sreress or Failure— 
It’s up to You! 


Five Systems by Which Y ou Can 
Make Y ourself More Efficient 


As told to 
Kexwern Witcox Payne 


By Harry A. Overstreet 


WO young men 
‘were fired from 
the same office 
a few — weeks 


ago. One, whom Tl eall 
Walter Brandt, prompt= 
I Tound himself a better 

‘The other, Joe 
Reptiond esl cut 
work. ‘These two chaps 
apparently are very 


Say rae 


by eeard Poncher 


‘hich the mother foster, corrected 


unrelated set of habits—habits learned 
ish onto our 


Ser eet thay 
were fired. 
‘of success MARRY Walter, af 
while Joe Raymond has get two 
stalled part way up? ‘That is a question weeks’ notice, went coolly to his 
such as comes to all of us at one time or desk, put in some phone calls and wrote 
another. We see the Walter Brandis toseveral friends, Tohis associates 
succeeding brilliantly; we see the Joe office, he remarked cheerfully: 
ds upparently struggling just as shat do you think? ‘Th 

barely getting along. And there just given me the 
is no real difference between the two He let it go.at that. 
types except i ue, indefinable or reeriminations. Por ten days 
ilities of “temperament” and “per- he kept ‘men he knew. He 
sonality.” Heretofore ‘most of us have started his third week a 
that mysterious keys to 2 system of 


inherited: that one man 
h them goes far, while another 


> 
pressed wrath, "He planned elabo- 
rate schemes to get 
even with the boss. 
He sat down and 
made marks on 
blotter. He let it 
weave philosophical theories in the li- be known that hy 
brary. By this method we have taken resigned, after tell- 
the magie and mystery out of such things ing’ the old m 
as personality. We have discovered that where to hea 
's personality is only the sum total 
of his habits of action. We have dis- [JE WHINED about 
is habit it all to his wife that 

fon are much more important for cht. Fortwo weeks there- 
‘cess than his thinking habits: and finally afterdoesulked. In the spirit 
‘we have discovered that such emotional of a martyr. he worked over- 
habits are not born in us but have been time getting everything ready for 
manufactured for us by our parents, our his succesor. He did everything 
‘early training and our environment. he could think of except hunt & 

So, to ascertain the reasons for Walter He persuaded himself 
Brandt's success and Joe Raymond's that i eenantier 
failure, all we have to do is study their to manifold responsibilities. 
habitual actions—their emotional  be- it Joe Raymond was only 


havior. By going back to their childhood fooling himself; he was givi ce 
weeanlearhowtheschalits wereformed one set of Teavous for a quite SAIS mies 
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habit systems. Joe had been cursed with 
‘Ta ot asalycng the it systems. 

ns, by analyaing their actions in a 
cvisis, we see that these two men—approx- 
imately equal in general ability—are 
Acheter a thei eon 

route, This dilfereace 

lity is plajaly the reason why one fs 


action, 
FOW, how were these habits formed? 
how? 


tain stimuli with certain responses. When 
your wife puts a nursing bottle in the 
baby’s mouth, it begins to suck. ‘That's 
to a simple 
stimulus. When the whistle blows you 

to lunch. ‘That's a complex set 
of responses to what, we call a “condi 
tioned” stimulus. ‘The stimulus was a 
shrill sound that would have aroused only 
fear in the baby. But you have learn 
by previous association of such sounds 
With certain conditions, that the whistle 
micans the lunch hour. 

‘Now recent experiments in psychologi- 
cal Inboratories have shown us roughly 
Which responses are unlearned of inher- 
ent in human nature, and which are 
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learned or “conditioned.” Dr. John B. 
ve. at Johns ler urn A 

‘lewhere, put oe throm 
scientific tests of all sxte—with Eights 
tnd animals and noises and recording 


Why We Are What We Are 


WIEATmakesoneman success; 
ful, another a mediocrity and 
a third a failure? Why is it that 
some achieve outstanding leader- 
? What holds back theirneigh- 
bors, apparently as good men, as 
industriousand ashealthy? These 
questions are answered here by 
Brofessor Harry A. Overstreet, 
head of the Department of Phit 
ophy at the College of the 
of New York and author of Infl 
‘encing Human Behavior. 


by one hand: it ean suckle and sneeze 

raid only of a loud noise or of falling. 

These -are approximately” the only’ in- 
stinets we had at birth. 


But vou and Lare full of abilities 

‘and full of fears. Where did they 
come from? We weren't bora wit 

any of them, Yet we're afraid of 

losing our jobs, afraid of standing 

‘on high precipices, afraid of snakes, 


- Isthe baby afraid of snakes? 


Not a bit of it. Babies love to 
play with snakes. But a little later 
in life the baby that has no fear 


how to make any child afraid of a rabbit, 
afraid of a fur coat—afraid of a stick 


of candy! 


All he had to do was to show a rabbit 
to a baby and at the same time strike 
aa steel bar with a hammer. To cringe at 
‘an unpleasant noise is one of the baby’s 
unlearned responses, Seeing the rabbit 
simultaneously with this unpleasant 
‘experience, the baby howls and tries to 
escape, Later thesightof the rabbit alone 

Tha singing of ell sane nothing to 
mmy dog. But if Tring a bell every time 
Tgive him a bone, he will soon come to 


associate the artificial stimulus (bell 
Finging) with the natural stimulus (a 
bone). Finally, when Ling the bell, he 
comes running to me. He's learned a new 
habit. 

“That same sound of a ringing bell may 
seta sailor to watching for a buoy 
marked reef; it may start the child in 

ool to putting his books away; it may 
‘send you running to the window to look 
for the fire. 


oon thing ia theo 
aves. All our habits, 


jes nday we unwittingly 
to teach good and bad habits. to 
‘own children by a similar association 
of natural responses to unnatural stimuli. 

At first your baby cries only when 
it has good cause in some discomfort. 
‘Then mother fondles it. Soon the assoc 
tion is formed between erying and being 
couldled, A little later you have a spoiled 
baby, who turns into a spoiled adult. 

‘This brings us down to the genesis of 
‘Joe Raymond's trouble, which, toa great~ 
er oF leas degree, many of ws share, Jos 
‘was an only son and his mother adored 
him. She made a great to-do over every 
bump or scratch. It soon became 
of his acquired nature to seek coddling 
1s escape from trivial discomforts. 

‘Joe's early ile was complicated be 
cause his mother made all his decisions 
for him, He never got the habit of make 
ing up his mind for himself. To gratify 


her own vanity, Joe's mother used to 
boast about her young hopeful while he 
~ Naturally Joe ac- 


Tired the habit of thinking: about 
himself as a very superior person. 


UT now that he is out in the 

business world there is nobody 

to boast about Joe and bosses won't 

coddle him. 

‘Now part of that human raw 

material at the basis of Joe's 

make-up is the impulse of self- 

defense. At the least threat to our 
Pride we fly to arms to protec 

When Joe found that the business 

world treated him merely as anoth- 

er. cog in the machine, instend of a8 0 

genius, he began to. bolster up his self= 

esteem by withdrawing still more fre- 

juently into his childish world of day- 


‘A good many of us may find similar 
habits in ourselves, We bolster up our 
self-esteem by projecting our faults into 
others, just as Joe attributes the loss of 
his job to his wife’s insistence on going 
to the movies when he should have been 
‘working nights on his books. We all of 

by imag- 


16 POPULAR SCIENCE MONTHLY January, 1928 


tleships 
on Wheels 


No feat of the American Navy in the great war was 
spectacular than that ofthe big railway guns. Largest in France, 
they had a range of twenty-five miles and proved decisive at 
crucial moments. On these pages Admiral Plunkett, who com- 
manded them, and Mr. Johnson, who as a war correspondent 
observed them in action, begin’ the dramatic story of these 
tremendous weapons that helped hasten the end of the war. 


a 


UR Navy's most. spec- 
lar deed in the 
sreatest war 


ing shells weighing a 
three miles to blast 
railroads at high 
Battle in world hist 
Web-footed Xi 
those. shells. fro 
“American naval guns on special steel d the straight shooting of our 
railroad mounts: made jin guns. Our shells went up $5,000 feet be- 
‘They were the most powerful guns on the fore they started to come down, but of 
Western Front, bar none, not even the the 782 we fired in France, fully two 
German Berthas, which had far less force thirds had material effect and every one 
though longer range. Every gob knows had moral effect. ‘The Germans tried to 
the Berthas left the front just before the hell us out, killed a 
American naval guns approached it and but we never budged. 
says: "They knew we were coming.” Pretty good for a bunch of 
tramps up from the sea, t 
D WE were, the snouts of our long France, intruding on the 
blue-gray guns decorated with wreaths 
by French crowds cheering beside the 
tracks over which at six miles an hour we 
crawled majestically, like a fat old Indy 
‘crossing a street—and, like her, hopit 
nothing would happen. No French 
oad had ever before borne such a weigh 


‘wounded a few, 


other 


For x while i 
i for about 
Spread tracks, crash through anybody to get except General Pershing, 
Innes or get stuck in tunnels. Even we He was always our friend, but some of 
eid our breath sometimes, but while we the men he had working for him were slow 
had adventures aplenty, none of those 
things happened. Perhaps it dida’t help us that we 
Ne came through and did our 
job, " First our battleships ‘on fit in France, On the outside, gobs 
Wheels “sank™ the city of Laon, officers wore Marine uniforms of gr 
and blew up a movie theater gray, Army tin hats, gas masks and mess- 
SC Germans, “Then they ened Et" bt underneath they meres 
enhing wo, when the Beth feared trie taumg -*t0 Verdun and cut the railroad sailors and wore theit blue blouses an 
UPS NAG TUY sue we Frances cabled, “Come oo* from Sedan to Metz that the sweaters, The railroad cars they liv 
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‘A naval gun battery complete with equipment fr transporting ae fring 


Here, After Ten Years, Is Revealed the Real 
Story of the Huge Guns That Went Ashore 
and Beat “Big Bertha” at Her Own Game 


By Reax Avwinat Cuarces P. Prunxert, U.S. N. 
In Collaboration cith Tuomas M. Jouxsox 


were painted wh jeans could get fully into it, Suppose the 
came aboard” they odvancing ‘German varmica hed 

‘over the aide, but were They 

hoy would take the 


ports would be a catastrophe for 
the Allied eause, 


HE German fore 
Bertha was 
two-caliber | ve 
s, throwing a shell of 1638 
rds with 


‘war, our knowledge gai 
J provide our country with ine 
st defense rifle, pounds as far as 51,918 

in the world muzzle veloc 
recently iral Earle decided to pit 
‘our fourteen-inch fifty- 


and 0 
hy: rail from the Atlantic to the Pucifie. against 


pal remembrance is of my caliber naval gun, the main weapon. 

nding s0 fine a lot of men on our most. powerful battleships, 

‘ona mission s0 unique. Its 1400-pound shell ‘could be 
Tt really started November 12, 1917, thrown 48,000 yards, but at an 


initial muzzle velocity of 2800 feet 
1 second, and we believed it would strike 
a harder blow than the German shell. 

+h gun could deal a 


16,500 yards. ‘Their secret 5 
er, 20.5-inch howitzer was not 
ng range. The Italian eleven-inch 
gin Ulrew a heavier projectile thaa ours, 
but neither so far nor so hard. 


\ apt our guns, made to be used on bat 
"Those guns were fred from mear Car. techipn, (0 traveling on rallwayss, we 
bbrai, and their shells struck St. Omer and must devise rolling repair shops, machine 


Doillens, important. railroad junctions shops, ammunition ears, cranes, wireless 

behind the British front. ‘That nearly outhts,—we must make Uattleships on 

drove Allied gunners wild, for they had wheels 

heen trying ever since April 28, 1915, to." Admiral Barle’s idea sparked 

stop the bombardment of Dunkirk by at once. The N 

German twelve-inch guns fring twenty- work, 

ight miles, and now here was a still and North Sea mine barrage 

Tonger-ranged gun. What next? wwere splendid services of the 
Th November, 1217, all new, there greatest “Yale ia ianing 

would be a great German drive in the the war, but they did not passe, whe when Pehing sid, “Come:" went, nd with 

{pring to end the war, before the Amer- appeal to popular imagination, the U.S. Nave motile gum cutGermannel’ Germany 


Firing one of the Navy's 14inch rites (a the Mane Argonne, the biggest battle in which Americans fought. The weap- 
‘ona hurled TH2 1400 pound shells before the Arnie nad proved tmont elective in extroying railway and troup depots 


fand the Navy had never had its just 
share of eredit for them, Here was some- 
thing that thrilled the sailor man. 

‘On November 26, 1917, the Depart. 
ment approved Admiral Earle’s plan and 
‘only two weeks later the drafting room 
force at the Naval Gun Factory under 
Commander Harvey Delano, the most 
reread be ot oes Cares a Sad 

its first report. Battleship tur- 
ret, mount designers and men experienced 
in bridge and locomotive work gathered 
all available data on the French railways, 
and called upon Admiral Sims, command. 
ing our force in, European waters for 
other data, By January 25, 1918, 196 
standard, drawi ‘leven sketches 
vere ready for rubmision to biders, 
Phe gun ear had to be strong enong! 
to-carry the rife, Afty-cght and thied 
feet long and weighing ninety tons, and 
to tand the shock of it fring at an ang 
af elevation from gero to forty-three de- 
ees, with a resulting trunnion pressure 
{T pG0,000 pounds and horizoatal and 
vertical reactions of about 


700,000 pounds each. It had 
to Wei ‘enough to get over 


railroads and bridges, and 
‘small enough to get through 
tunnels, ‘That gun car was 


some job, but it was done, 
thanks) to Commander De- 
Jano, Capt. A. I, Willard, and 
Mr,’ George” A. Chadwick, 
fand a shoal of helpers. * 


THE gun car had as back- 
bone two main ginders 


seventy-two feet Tong, 
Weighing 135,890 nds. 
‘They were tied rand 


Sogo var glond 
ings: in’ which were. placed 
cast sel H-heams, each ear- 
fying a centerpin socket. 
‘These ‘reotived ‘the center 
pis on the fo tees 
far tracks placed at each 
Strctunl” steel girder 
beams formed the frames of 
the trucks and eatried the 


wed in nine-by- 
twelve-inch boxes with coil and equalizing 
springs to distribute the load. 

Every “expert,” Allied or American,who 
saw the gun car afterward, it seemed to 
me, told us there was too much axle-lond. 
‘The whole ear and gun weighed 585,000 
pounds, and a New York Central loco- 
motive and tender, class 1800, weighed 
518.240 pounds. ‘Our battleships on 
‘wheels would collapse, we were told. But 
‘we knew they wouldn't, and they didn't, 


NOTHER big, problem was placin 
ANte fu, s0 that. the girders rrould 
take up the firing load and recoil. ‘The 
gun was placed in the well between the 
two girders, which were made especially 
heavy at this point. ‘The deck lugs of 
the gun were fastened directly to this 
heavy girder web by steel bolts. ‘The 
slide was installed between the lugs, and 
the elevating gear—a worm in an oscillat~ 
ing bearing operated by hand through a 
train of gears—was placed beneath and 


fastened to girder flanges and cronpleces, 
‘That wasall right for shooting at angles 
up to fiteen degrees, which would give 
25,000 yards range. But we should need 
‘our maximum range of 48,000 yards, re= 
atlring elevation of forty-three degrees 
‘An important part ‘ol the theory of 
Jong-stance shelling is that the higher 
the clevation of the gun, the greater the 
range. ‘The Germans ist put the theory 
inte practice with the Leugenboom guts 
that shelled Dunkirk and the St. Omer: 
Doillens guns that reached forty miles, 
then a record. In discovering how t0.d0 
that, they also discovered how to develop 
the Berihae that on March 29, 1018, 
threw « abll seventy-two miles into Pari, 
(Our shell was fourtcen-inch, seven times 
ts heavy "and with greater bursting 
Sarge, ith twine the, mule nor 
We kad to contrive a mount that would 
enable us to elevate the gun enough to 
ft thie ig sl fae ito the ert wpe 
Peratmorgbere and give muxioncm range: 
"The main problem was that of the re- 
coll mechanism, Of course, 


the higher the mursle went 
into U 


ayo 
that, jing. a hole 
between the rails at the ‘pot 
where the gun was to fire. 
‘Then a crane ear placed in the 
pit a foundation of timber 
‘work backing and structural 
steel girders, and a heavy 
steel casting called the tran- 
som bedplate. ‘That took 
about twenty hours, 


fOW, each gun car had 

fastened to the girder 
wehs and flanges transom 
dedplate casting similar to 
that in the foundation. When 
it was directly over the foune 
dation casting, 100-ton ball. 
Dearing jacks were placed 
under the corners of the H- 
‘beams at each end of the gu 
car girders, and the enti 
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amera Finds Néw Marvels 
In an Old World 


Europe in Four Days Vv. & 
=: Promise of New Ship fain 


Why Don't We Fly? 


CAPTAIN FERDINAND TUOHY 


By 


Y A queer turn of the wheel 
1027 will be remembered as 


“conquest of the air. 
Of course, for years previously, a 
the expense of being «rect 

ists, a small body of reason- 
publ id others had been 
that our gzandiow serial age was 
myth and likely to remain s0 as long a 
the airplane as at present conceived held 
the field.” However, the international 
press as a whole continued to write ai 
hout the air as if it were everybod 
element. 

“The truth about aviation lies between 

those extremes, and if we are ever to 

‘assessment. of this air tangle 
ons must be abandoned and 


‘The first essential is to tackle that 
hoary old stand-by of the special pleade 
“The airplane is still 
Frankly and brutally, it is not—at least 
if judged beside 
Stephenson piloted 

the north of England in the early 
1680's and fan than thirty years later 
the main railroad tracks that exist to, this 
day in England were being laid. ‘Take 
the automobile, "The Marquis de Dion 
drove the first “horscless carriage” down 
the Champs Elysées in 1801, and develop- 
‘ment in construction ceased, to all practi 


Carrary Tuony, English war veteran 
and distinguished international jour- 
nalist, speaks here from an unusual 
point of view, a perspective obtaining 
in both England and America. Yet 
that aviation is striving to overcome 
the situation he cites is shown by the 
interest of airplane builders in such 
‘efforts as the Daniel Guggenheim 
Safe-Aircraft Competition. 


cal intents and purposes save for detail 
and embeliahraent, about 1911. 
ay oe 
locomotion LA irgsrg sonny a 
cet porcte 
peceteea 


T what of the airplane? Tteannot be 
Biitictaties than iors yer af age 
(OF the two separate inventions which com- 
pose it, the internal combustion engine 
vas invented by de Dion thirty-six years 
ago, while the framework-cum-fuselage 

back to 1897, when the German 


terete ta fd 

Net the age” of the airplane 
fet the “age” = 

scarcely be fixed thus arbitrarily, since 


during its adolescence there befell the 
amazing scientific interlude of the war, 
in the ‘course of which both constru 


tion and flying of aireralt were #0 intensi- 
fied that the late Lord Northcliffe, fly- 
ing's first patron, the science of 
flight was advanced at least fifty years 


beyond the point it would have reached 
normally in our time had there been no 
war, 

Fifty plus thi 
entitled to contem 
ld dodderer of eighty, ‘But let us not be 
harsh, Let us call it itty, 

Proceeding, we stumble against this 
considerable tireumatance: that the air 
plane, unlike kindred inventions. arr 
Ie detling completion, “The bplons that 
Wilbur Wright showed the world in 1908 
at Le Mans was able to keep the air for 
several hours, to tackle cross winds, and 
to fly, if need be, at the safe la 

of thirty-five miles an hour. 
Fou tek wine yor ase be 
Scrapped this and that—the starting ral, 
the funny fuselage with its enthroned joy 
stick, the box-kite appearance, and so on— 
and turned out biplanes and monoplanes 
not vastly dissimilar to those in use today. 


ND with those machines transcend- 

ing feats were soon accomplished by 
Paulhan, Latham and Curtiss, Beachey, 
Bleriot, ‘the Farmans, Grahame-White, 
Garres, Rolls, Moisant, Delagrange, Nieu- 
port. Leblen, Hawker and Chaves (who 
crossed the Alps to his death), finally by 
Vedrines, who landed on a Paris roof, and 


‘Technically we are 
late the airplane as 


Airplanes Fail as Practical Carriers and 
Demand Revolutionary Improvements, Says 
the Writer of This Illuminating Article 


by Pego who laughed at Isaac New- 
‘the loop, 

That was the airplane's real period of 
infaney-—those six breathless years, 1008- 
14, that preceded the war. And as an 
indication’ of how far the infant. pro- 
greased in. them, perhaps it will surprise 
Sang to learn, Ggaia that thirlern Years 
ago, in June, 1914, the German Stoeffier 
succeeded in remaining aloft twenty-four 
hours, or twelve times Wright's record 
of five and # half years before! 


ND yet ii the last thirteen years we 
A rec ecty cbety wees es dosied 
Bhocters re 


tion of the early years of human flight — 


the first, the year the 
fat a new and. wonderful 
Celestial ‘circumstance, the second, the 
Year it found the heavens had eluded it 
TEE leat for the time. 
‘Thus armed with some, degree of per- 
spear ne im now awe diet to 
facts of the day. 
"The airplane ina Coloesal succes in war. 
Reserved at first for reconnaissance in 
the ‘World War, heavierthan-air craft 
son cae tally fo ae the comct 
progress of military operations ia 
ft donen spheres. But the brillant serial 
terinination of the war, with thousands of 
‘machines all day and all night fablling 
saleag hus estar hese tn emma 
here al ve b 
reviewing the likely expansion of ther 


activities in the future—especially long- 
Getnnce raids, thanks to tachiace nett 
ttle to cover 2000 or 3000 mes without 
stop (the real significance of recent 
Peniags) and an, assured allcound. in 
Greased use of airplanes flying from pareat 
However—and it is the biggest “how- 
ever” coe com futamonr~wnrtose 
struction (and flying) was carried out 
4 minimum Tepard for safe 
that ould encroach upon war ficiency. 
Upon the ably Corse stoply, malatate 
High speed, tara seifly, roll opin, loop 
find soem, to avodd an tomy’ or 10 galt 
better contact him. How many of 
the legion who “failed to return’ fell 
victims to their own machines, nobody 
Sher knew in that Taferes. 
mat short, tie SOs made iy 
in war while enjoving. leit 
roundly and rightly denied it in peace 
te 


TET 2s neat tom to what has super- 
‘vened since the Armistice. The entire 
‘War organization, thousands of pilots and 
all, would, we were told, be forthwith 
Seacleral tp pee.tiee serve Boas 


slent of train load of passengers 
Tn fairness’ to. the aigplane. we ‘must 
remember that it has been ured. ‘with 
treater or leas succes for the carrying of 
srplration for tapping md 

for hunting and. fishing, for 
fon of inwect pests, and for 
ly useful pure 


promi 
sted. parties have statistics all. ready 
showing that it is safer to ly than to ‘take 
ene's own den: et 
sow that the only re 
fence, ‘Paris-London, carried but 8000 
passengers in its peak year. 1926, and that 
accidents or forced landings were fre- 
quent. “And the general feeling of these 
acrial travelers is of doing a uly 
risky but fearfully exciting thing, a 
sentiment wholly absent, when one gets 
into train or automobile, One regular 
London air passenger that 
wel, Risse perny hotel, wed to 


‘Aha he was right" im Kent. On a 
par with this form of aerial premonition 
may he cited the airmen’s own dictum 
that “if you stick at it long enough, 
‘you're bound to get killed.” 

‘The chief Paris-London perils are for 
‘and landings forced by engine trouble. 
‘There, have also, been head-on colli- 
sions, “shipwrecks” in mid-channel, with a 
dozen passengers (Continued on page 139) 
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Plants Put to Bed 
For Their Health : 


Though Its Working Day Can Be 
Stretched by Artificial Light 
Even a Vegetable Needs Sleep 


LUE light cast « 
‘weird shade over 
our faces, as ve 

stood in. th 


{eur greenhouses to ee bow hin plant peta are faring 


‘Turnips, salvias and coxcombs occu: 
pedo wwe T visited with 


specified hours they are "| 
ig dark room, Tomato ple 
spindly and weak when tl 
i day” in the light 
‘or twenty hours. 

ragweed require 


bushy, while 
tallest of all but sp 3 

er the microscope, samples of 
stems showed that the blue and violet 
parts of sunlight are both 
plants. Without the blue, th 
likely to seed or fruit imperfectly. 


JR. ZIMMERMAN and his assistants 
fare seeking to reduce the cost of 


heated” ovens. They 
as clean and feed 


have shown that plants 
ls, get, along splendidly 
let rays of sun- 


unlike’ as 


WHY plants and seeds grow — 
how to raise and multiply them 
zlca are the questions that experts 
fat the institute are sj millions 
to answer. Nowhere le in the world 
is the duplicate of their “constant 
here it has been proved 
‘must have aleep, and 
ed the full eight how 
require. In this roo 
re 1000-watt lamps are 
carts of potted plai 


ratory of Dr, William 
Crocker, director of the inst 


an odds 
n peroxide, 

and meas- 

ured, indicated the seeds’ vitality. 

Dr. F. E. Denny has sprouted 

in two or three weeks 

three months by 

chemical called 

close relative 

hasten fruit +i 


DAL gas (ric 
the ins 


in earbon dioxide) from 
“s hoilers isserubbed clean 
jouses for the 


sc plants led 
through perforated tubes, whileduplicates 
ng plot get none, for come 
Heavier gaa sinks so thatthe 
Plants can breathe i ro shark 
fal fase. "hi plan he aed on 
tried with prot inthe German angers 
beet fields. 
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How the World Will Fad 


Astronomy Predicts Annthilating Explosion Such 
As That Which Hurled the Asteroids into Space 


the Earth's 
‘an old man’s 
"These erack will widen 
Latlast 

he rent 
X colomal Bast, & 
momentary flash in the starry 
heavens and our planet wil be 
smlfed out forever, scattered 
{nto countless fraginents fy 
jg through 

nud the unt 
ts before 
Of the atastrophe’ that has 
Sceuted in the family of the 
yes etn this happesthe 
Barth's people will gather on 
the hillope to ac the old 
‘moon go to its death ia 
Sinae blast. They 
‘ur tele torn a 
2 bursting b 
fetal 


family of worlds are doomed 
in the end to be blown to 
Fragments. 


Ss 'CHis the startling theory 
recently advanced by De 
Dinsmore Alter, ead of the 
Astronomy, Department ef 
te Unive 
Ie aed on een pear ob- 
dervalion goa tlencepty acy 
of the asteroids—m fd get 
Saath hice are bese 
‘covered by the hundreds, fly 
ing in regular crear courses 
heat the ssa, and wick 
Doctae Alte odode are 
fragments of «great plant 
already expt Bote are 
Ege covagh to bold a good: 
tiaed etyt others ae belicyed to be no 
Ierger than beseball” But a show 
tnmittakable signa, Doctor. Alter ayn, 
Of bnviog come from a datiered world 
which vanished perkape a billion Years 
ago; ages before men appeared on Earth. 
From their positions and behavior, he 
ain Be coe pemit topics tae 
former location of tis Tost planet at 
point about midway between the orbitd 


By RICHARD ALDEN SWALLOW 


of Mars 


ad Jupiter, or about 170,000,000 
For this he has found fas- 


Below the symblical gure of devtruction ia the an: above, the exposing 
planet of Dr Alters theory. Other planets shown se, in order, Mere 
ary, Venus, Earth, (Moon,) Mars, Jupiter, Saturn, Uranus, end Neptune 


tually all the asteroids thus far dis- 
covered lie mostly within a great gap of 
space between the two planets—a_void 
which, according to astronomical laws, 
Should he occupied by another planet. 
Moreover, a number of the larger aster- 
roids, in each voyage around the sun, 
pass ‘a common point in this 
Space. It is easy to infer that at this 
point occurred the mighty explosion 


narks a place wl 
a larger fragment exploded 
in turn, 

‘ndoubt 


dly 


already known—about 
in number—Doetor Alter has 
calculated that the lost planet 
was larger than Merc 


Bia! 


‘The causes, he explains, 


solid substances 
heat and 
‘Onee the Ei 


graduall 
The surta 


Planet ages, 

Il the surface rocks were 
clastic, like a rubber band, 
‘y might stretch and. 40 
withstand the pressure, Ine 

they break apart. As 

the cooling proce contin- 
tes, the planet crust devel 
Ops eros, racks wie 
pen wider and deeper, At 
Iie they. become. v0, deep 
that the whole sphere bursts 


UDY of the asteroids 
indicates. that, the van- 
ished planet, fist burst 
four large picces. These, in 
turn, went through 
‘as the parent body 
haps their fragments followed the same 
Tf, men had lived on Earth atthe 
time.” says Doctor Alter, “they could 
not have heard the blast. ‘There must be 
ir to convey sound, and there is no ai 
space._ If the explosion was extrem 
ent, they might have observed great, 


flash of light, It is barely possible that 
portions of the planet were hurled as far 
as the Earth’s path around the sun. A 
few of the meteorites that flash across our 
skies may be small asteroids, 

‘The explosion did not noticeably 
change the orbits of other planets, nor 
their relation to each other. - The loss of 
‘gravitational attraction previously exert- 
ed by the planet must have been so 
alight as to be virtually immeasurable. 

ince the planet was about three 
mes as far from the sun as is the Bact, 
id received only about one eighth of 
the amount of heat we receive, il is 
doubtful if life existed there. But if it did 


exist, it probably was snuffed out with 
the catastrophe, 


no older than the Barth, its par 

it, it has lost its heat much faster be 

cau of its smaller sie, ven now: he 

says, great openings in the moon's sirlace 
be seen through the telescope. 

‘The explosion of Mars will come next 
receding the of the Earth 
because Mars ix farther away from the 

in and thus receives less 
“canals” of Mars, he say 
actually be great cracks i 

‘As for the Earth, there is little 


‘they are purely 
local upheavals. Before the 
planet Would break apart, the 
racks would have to extend far 
rior. Cracks even 
tiles deep would ne 
mean its disrupt 
cracks do appear they 
I he appalling, no doubt, to peope 
nut they will simply be 
tions of a fate which 
sit the sphere a few million 


EX the same end, 


though its expl 
lions of years. Each second the sun loses 
4,000,000 tons of its mass in suppl 


living then, 
harmless indi 
will 


not be noticeable. 
ff the. strange 
heavenly fragments on which 
amazing predictions are based. 
has added much to our knowledge of the 

teroids, Until the beginning of the 
nineteenth century the midget worlds 
were not known to exist, Ceres, the first 
to "he discovered, was found by the 
‘astronomer Kepler in 1801 Feet 
tnd brightest, it the only one that ever 
has been even faintly visible to the naked 
eye, It is 9 tiny that viewing iti like 
looking at « pin point a mile away 

"The diameter of Ceres i480 ales, less 
than the distance from New York to 
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Cleveland, ©., and its mass has been 


estimated at 1/8000 that of the Earth. 
Among the other larger asteroids are 
Pallas, with a diameter of $04 miles; 
Juno, 120 miles; and Vesta, 240 miles, 
Because of theit small size, their force 
of gravity is far less than the Earth's. A 
Fifle bullet ahot from the surface of Ceres, 
for instance, would fly off into space 
never to return, and would itself become 
& tiny orb revolving around the sun. 


known asteroid. In its elliptical or! 
proach is 13,81 

ore than half the distance to the 
planet Venus: yet so far that if we could 
travel toward it at a speed of 500 miles 
aan hour, it would take three years to get 
there. Eros made one of its rare visits in 
1804, soon after it was discovered, and 
another in 1901, when astronomers made 
thousands of observations of it, Its next 
approach will be in 1930-81, when it will 
be 16,200,000 miles distant, or about one 
sixth the distance to the sun. ‘To arrange 
for a more careful study of the midget at 
that time, a “reception committee” of 
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astronomers already has been formed. 
Through this study, incidentally, the 
hope to estaish ore accurate cans of 
teasuring distances in space. 

Tres is so small, however, that little 
cean be learned of it by direct obse 
through the telescope, Like other aster- 
gids canbe stolid succefily only 

‘clescopic photographs. Even on a 
photon ie late, exposed for several 
‘ours, it appears merely as a tiny point 
of light, i 

The smallest asteroid known is only 
ree miles in diameter, Smaller bodies 
tan that cannot bo seen ev 
ost powerful instrun 
Soubtedly there are 


and ‘observatory under the 
At will be one of three obsery- 
the world devoted exclusively 
id study. 
Tn advancing hi 
Alter disagrees. 
‘who hold that the midget norlds are por: 
tions broken from the surface of planets, 
He alwo doubts the suggested. pos- 
sibility that asteroids, once having 
icon a planet, may reform into 
another one. 
“IU is difficult. to 
predict 
‘elieve that these wal 
jest tiny separate worlds, 
taining’ thelr own orb 
sun, ‘The 


ake such a 


“TU Sinvosibleto 
the elements that compose 
them hy analyzing their hi 

with the speetroscope, AIT it 
shows is reflected sunlight, and 


from that we get, only’ the 
clements of the sun. Variation in 
light rays from the asteroids, ho 


er, gve ae 
‘orm. Apparently are 
i, but tregular i shap 
Jnkged points—a fact. that 
to support the theo 
are te 
ploded planet. 
Wiel as did the planet before then 
rally the question rises: What 
will become of allt 
such a catastrophe 
doce 
Long before the earth blows up, Dr. 
Alter predicts, all fo 
man, probably will 
iT life sill survives the bitter cold of the 
Earth, it h 
final blast." A 


that 


the doom af any” animal life wh 
trithatand the force of the explo 

‘SU, itis fascinating to agin 
tists of some far distant day obecrving 
Mars in fs last agony and wrestling with 
An roe of eating the racking Earth 
and’ its terroratricken people from 
Similar fate." ‘We may" even stretch out 


engineers devising fantastic machines in 
which to transport earth dwellers across 
the abysses of space to some younger and 
more substantial world! 
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Compressed Airs Greatest 
aoe riumph 2. |.) aan 


“en 


{SOUTH TUBETO NEWTORK> TOTAL LENGTH G50 


‘Above: General di BED ROC 
team view of 130,00, sur 

Soo runncts twin tes, 

sormmdatng 


IN DRAWH-THROUGH VENTS, 
ee ow 
IRE ALARM BOX, EXTINGUI 


BAD An 
BAAUSs 
Sr 


threns 


AIR CHANGED “ZO-FOOT ROKOWAY 
A fies 


PER HOUR 


pictured details of one of the world’s 
ring ents the Hollan 
g e tra r 
CONTROL ‘ork and 
ROOMS ronstruction 


trinmp 
the diggers to 
Pees Anil 
4 dust above 
i 
Judit 


tube ai 
fumes, 
fresh aie 


SUCTION FAN 
__ Draw 
BAD AIR 


FRESH AIR ENTERS 
LouveR 


av HORUS 


SUPPLIED TO. 
PTUNREL EVERY, 
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amuary, 1925 


Marvels We Saw i 1927 


| ogee in many fields of invention, research and 
discovery tell of the year’s progress — wonderful 
structures and machines, conquests of the earth and 
sky, new victories over disease, promise even more 
riches, health and comfort in coming months 


CIVIL ENGINEERING 


Gustav Lixpenuat, D. Eng. 
[Noted Engineer and Bridge Dioner 
Aryincrs in 


smplified in many 
notable structures, of 
> which only a few may 
be briefly indicated. 

Great tunnel 

projects included 

‘completion of the 

smile Moffat Tun- 


Colo,, and the two-mile Holland Tunnel 
for vehicles under the Hudson at New 
‘York, and near completion of the Oakland 
Estuary Tube, largest subaqueous tunnel, 

eting Onkland and Alameda, Cali. 
we Carquines Straits Bridge in C 


fornia, noted for two long spans of 1100 
feet cach, was completed, Work began 
‘on the Poughkeepsie and Fort Lee high- 


while preparatio 
Tludson River su 
Street, New York, 7000 feet. 
sbutments, and for the Detroit: 
highway. suspensi 
‘Detroit River, m 


power house were being built near 
the mouth of the Susquehanna River to 
‘supply 378,000 horsepower. ‘The Pacific 
Coast’ hydro-electric development in- 
cludes three high-head plants, highest in 
the United States, 

Tmportant structures of ‘the year cost 
about one thousand million dollars 


METEOROLOGY 


Cuances F. Marvin 
Chi of ha. 8. Weather Bares 

RACTICAL ap- 

plications of me. 

teorology to human 

welfare are the 

achievements that 

claim distinetion, The 

year's noteworthy 

service of this science 

‘was that performed 


during the great Mis 

spi River fod. 

warnings of 

vital importance were given long in ad 
ance, and bulletins ansouncing even the 


progress of inundations were the means of 

saving many lives and millions of dllars 

in property. Concerning the value of 1 

fon baling ‘one of the high officials 
irecting. 

Shey (the bulletins) were based upon 
«4 technical understanding and experience 
that were almost uncanny. We came to 
rely upon them and to build the whole 
reanization and direction of eur rescue 

operations 

Pita by Bite the meteorologist is ex- 
tending his network of reporting stations 
to embrace more completely than ever 
before conditions over the oceans. Radio 
now makes this practicable, and trans- 
‘oceanic aerial navigation is now the chief 


reason for it, 


MEDICINE AND HEALTH 


Moxuis Fisuseix, M.D. 
Bir, Journal ofthe American Medical Association 
REAT medical 
iscoveries 
today are the results. 
of the cumulative e- 
‘ search of many years. 
An outstanding an- 
; houncement in, 1927 


‘was the Noguchi germ 

y for trachoma, infec. 

tious granulation of 

the eyelids, Smal, of 

Philadelphia, annou ifie_or- 
sania for sheumatic fever. ‘Neither 


Vestigation has been confirmed. 

Whitaker of Boston scems to have 
shown that stasis, or lack of contraction 
of the gall bladder, is signieant in the 
formation of gallstones, and a Japanese 
investigator has submitted evidence that 


may be significant in stone formation in 


the gall blade, kitneys, oF elsewhere in 
the bods 

‘Much work has been done on Vitamin 
E, presumably associated with sterility, 
anid also with iron metabolism, 
ies mse aa athe Sem 

lerapy have tly studi 

Te as tec found that Fradiation of 
mother will cause the rickets-preventing 
Yitamin to appear in the milk. Irradia- 
tion of such cereals as oatmeal, barley, OF 
rye provides them with the same vitamin. 

In the treatment of undulant fever, 
aerilavine, a dve_ substance, as been 
found to nos specific properties. 

tesla developed by clog hes bees 
antitoxin 
found to have remarkable virtues,” Por 
sibiy similar antitoxin may be es 
‘veloped for the streptococcus that causes 
puerperal fever, and for the meas germ. 


AVIATION 
Auexanver Kuen, Sc. M, 
Prafenen of Aeronatica, New York University 
HE year has 
been crow 
with ac 


nical aviat 

‘The Packard Con 
pany. has t 
world’s: largest 

‘of 1300 horses 
power, The air 
cooled Pratt and 

Whitney “Hornet™ has passed 

ice use, delivering 525 horsepower 
weighing only 750 pounds. Aero ¢ 
weighing only a pound per horsepow 
are in sight. 

‘The Fairchild-Camines engine has 
passed its fifty-hour endurance test. In 
this novel four-eylinder engin 
tons act on a single cam through rollers 
dispensing with: d 

‘or the first time airplane factories ure 
unable to fill orders, ‘Two plants are each 
turning out three planes a day. 

‘On commercial planes we now find such 
features as: Independent, wheel brakes 


"The Betis have: developed «lateral 
control which anger of the 
Alreaded spin after “stall 
we shall see: Nothing. but 
aon cogines, of greatest reliability and 
meal probal HH dural hi 
ly duralumin; huge passen- 
planes, with multi-engine unites night 
fving ing passenger ines, with comfortable 
sleepers; heavy fuel oil aero engines, re= 
aia 


COMMUNICATION 
Joux Mus, B.S. A.M. 


Diruias of Publication, Bilt Taephone Labaratrie 
‘ELEVISTON— 


y wire and by 
and their elects 


stand in the history 
of communication as 
the spectacular ac- 
was the 


compliment of 1927, 
etec yess eats 
Trane Atlantis 


Between sh ent demonstrations, 
w-day comm 


and 
Gratin spied of Sevlejcness nt 


For rad" 
terrupted, 1927 saw a climax in the order- 
ly establishment of two-way service 
between England andevery section of or 
county. 
‘Another instance of international co 
ition was signalized by the opening 
UF ielephooe ooutnaniestios with Slosioe 


‘proof aerial toll cables on land. 


AGRICULTURE 
D. T. MacDoueat, 


M.S., Px.D., LL.D. 
Dirt, Departmen of etna Roce, 
‘Sarna Fnatition 


ROGRESS in 

agriculture hat 

been chiefly in fields 

ire ly defined. 

improvements Ta 

‘of soil fer- 

tilization have fol- 

owed studies of the 

balance of common 

salts, and by estab- 

Tshing’ that’ minute 

traces of some substances, such as boron, 

fare. necemary, New evidence. indi 

‘that plants are benefited by being fur- 

ished carton dioxide through the roots 

as well as the leaves, 

rebatemition ofthe tine a hick 

itably: 

tli tf che boll ave sielded valuable 

information, riments have 

yielded new strains of fruits and cereals 

‘of possible value in resisting disease, in- 

‘creasing yields and improving qualities, 

Manufactured articles of rul 

within the United States from the. 


fe 
eaginacriag preteens proliatio. 
ARCHEOLOGY 


New. M. Juop, A.M. 
urn Amoican Arhminy, U-8. National Museum 
ROGRESSin 
American 
archeology 
out 1927 be 
more certain under- 
sang of Amer 
can prehistory. The 
Smithson sti 
tition again 
toward Alaska and 
the Northwest 
Coast, secking definite elue of human ri- 
grations from Asia, most credited cradle of 
mankind. Ohio State Historical Society 
‘and the University of Chicago investigated 
monuments erected by the so-called 


ploration of Chichen Itzd, famed Maya 

city in northern Yucatan. "The outstand- 
ing achievement of American 

in’ to2r was excavation, by ‘Eat 1 

‘Morris, and the restoration of the monu- 

mental ‘Temple of the Warriors. 


POPULAR SCIENCE MONTHLY 


ELECTRICAL 
ENGINEERING 
E. M. Hex, Pu.B., D.Sc. 
Pred, Wetinahnne Eire ad Menfartring 


: NE of the ficlds 
J in which ele 

trical engineering 
REM = 2 de noteworthy 


progress. during the 
‘year is that pertain. 
ing to automatic con- 
trol of electrical ap- 
paratus, in order to 
reduce fo a minimum 
human ehor att mount of ces 
sary human labor and attention in power 
houses, sub-stations, and elsewhere, 


vention was the Knowles grid-glow tube, 

a relay which can be operated by merely 

the capacity of an approaching object. 
‘The use of arc-welding as a substitute 


for riveting in steel buildings, brides 
and other structures is another rapidly 
developing application of electric 
‘Among other recent advances are ture 
bine-generators running in an atmosphere 
of hydrogen to increase efficiency: the 
construction of the largest cireuit-break- 
rs, transformers, 


prely lnrouoed volnge 
transmitting bulk power over distances 
‘of 500 miles or more; and the design of 
large Diesel-electric units for operating 
locomotives, ears, and ships. 


PHOTOGRAPHY 
C. E. Kennet Mets, D.Sc. 


that red and yellow 
objects must photo- 


raph as dark and 
ueobjects as ight, 
so that the blu 


eyed baby will 
sereen with pale 
land washy eves and 
the red-haired vixen 


of the sere appears as a brunette, ‘The 
camera mea in 1927, however, have 
adopted the new panchromatic film, 
which is strongly sensitive to red and 
yellow, #0 that this time-honored belit is 
ne longer tre of the motion pictures 


by the 


se eerinDs, the most striking novelty in 
photography has been the com- 


pelicpe a Be beni 
eras which make a series of portraits in 
return for a quarter i in a slot. 


‘In a quite different field bankers have 
shown interest in a new camera for the 


” 


photography of large numbers of checks 
fon a strip of film. 

Another special camera is intended to 
photograph any intruder in a building 
which it guards without revealing its 
presence. 


PSYCHOLOGY 


Prescorr Leck, A.M. 

Dermat of Prey, Columbia User 

IIS fas ben ger of xeon 
activity in paycholigacal Scvoratortes 
throughout the world. 

"The first scale of mental measurement 
tobave a geo point 
isthe result of three 

years” research by 

Prof ee "Thorn 
and his amo. 
Sate of the Yan 
tute of Educational 
Hesearch. Here- 
tofore. it has “not 


intelligent 


twice 
as another, ‘The new group of tests makes 


Sich comparisons “possile, ‘The seule 

Comprises serica of problems in com: 

pletion, arithmetic, Pvocabulary, “and 
‘to fellow directions. 

‘Prof, Spearman of London has recently 

oft warmed eo ha hey 


Saxe 38 
0 pomess 
one soeiea youd ie 
superiority Ia 
oR Ugly sgniiantinvenignion ba th 
investigation in the 
fcld of character and penonality traits 
is being conducted by branch of the 
Institute of Educational Research headed 
by Drs. Hugh Hartshorne and Mark A. 
May, Exceedingly it ms tests have: 
been devised for the of cheating, 
self-control, cobperation and 40 on. 
Tateret ia anteal peychology fas ro- 
ceived. great, impetun At Cola 
a five-year program of research on 
‘of animal drives—hunger, 
the like—has yielded unust 


PHYSICS 


Lyman J. Bricos, Pu.D. 
Aviat Die fe Reeth and Poin, 


REMARK- 

ABLE new 
theory of the mechan 
ics of atoms, supplied 
by the Swiss physicist 
Schrédinger, 
an outstanding 
> achievement in. the 
realm of physics, Tt 
‘supplied an answer to 
the: problem of why 
‘ordinary mechanics 


results, 


dimensions, 
Briefly, the theory states that points 
mae 0 ae, ks enone wre 
actually it wave systems, just 
as ordinary light and X-rays are systems 
of waves. If the theory is sound, we 
‘should expect electrons to be scattered by 
‘crystal somewhat as Xerays are. dif- 
fracted. "This (Continued on page 114) 


28 POPULAR SCIENCE MONTHLY 


‘Three 
Captains 


Skill, hate, reckless 
courage crowded into 
one flaming hour of 
the fire boat service 


By KARL W. DETZER 


Mustrated by W. J. Aylecard 


HE_brothe 
fa girl. Her 


north ports. 
waters of Sup 
Tips were grim, as if the chill of the lake haud craved 
up through the deck planks, through his boot 
soles, und into the ¥ rt of him. 
nuht- ont his, younger brother, 
n as his ship touched the pier, 


shifts and no plat 


ike go to see the girl. Oft 
that night he met Joe there. For a time the rivalry was friendly 
enough. 

‘Then one evening the sailor Joe appeared, purple of face, in 
front of 13. He 
forenoot to Can 
Jha gon ‘and not found 

e had heard his brother. 


he cried, “would you come and fight for her?” 

“More than that. Il kill him as raises voice ag’in’ hee!” 

gghtber's she one?” Joe demanded. “Where've you took 
“e no notion, 


Michael replied truthfully: then, sensing 
in Joe's hot mia, he added: "I wiah I had, and be 
hhanged to you!” 

twas the last they said for many’ vears, either one to the 
other. Bare fist to bare fist they fought. till firemen pulled them 
apart and a friendly patrolman took Joe home. Both stared 
straight ahead when they passed on the street after that. “Each 
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the other: both blamed H: 
Helen, laughing at, the two Mi 


brothers. Each thought, greedily, o help. But 


neither did. 


‘could disappear overnight. 
her oftener. From the open door of Company 13s engine house, 
he watched her many summer afternoons as she passed south 
‘on Dearborn Street, the child beside her. Even then Michael 
‘saw a hot flash of maternal inheritance in the boy’s thin face. 
‘Young Will Harrison was his mother's son. 

When the boy was twelve, a short-legged ragamuffin on river- 
side wharves, the girl Helen died. Once more the brothers 
‘McCarty offered no help. Doggedly they ching to their quarrel, 
land to the life tasks they had set themselves, 
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Joe remained afloat. 
the clatter of night alarm 

reat Lakes. In th 
sweat yielded to gasol 


car alert for 

10 steam on the 

ire department the smell of leather and 
‘and hot, oily steel. The sailor 
nger vessel plying between C 

hen canvas and cordage had finally vanished. 

rs later he got his papers as third officer. He was a 

y, close-lipped seaman, trustworthy and loyal. 

sss to passengers, 

eninsula ports under ballast 

apples, it broke up off the 


Michael slept fitfully, one 


Sail gave w 


IKE heard of the wreck. But he said nothing to Joe 
about it. ‘The next spring Jc 
on the tanker Salem, a new steel vessel operated by that organi- 
called the “trust” on the Lakes. She was not a 
‘She lay long and low upon the water, 
Texas poking up forward and a high cabin aft over the engine 
room. ‘Three hundred and ten feet over all, with a beam of 


thirty-six feet and a draft of eighteen when loaded, her steel 

hull was divided into seven tanks of three thousand barrels ea 
Joe McCarty served for eight seasons as first off 

Salem. ‘master died in his chart ro 


t was three years ago 
the way he had come was a hard one. 


ime; was shifted from company to 
iying squadron to ladder truck. He 
peman on Engine 32 when the Iroquois Theater burned. 
the great fire in the Yards, when the chief of department and 
twenty other valiant fighters died under a beef house wall, he 
served as lieutenant on a ladder truck, laboring till his great 
s blistered and bled, striving to save his comrades, 
{terwant he captained Engine 27 on North Wel 
ed upon his back; he missed his brother; in his 
heart grew a biting resentment against hit 
He saw Joe only occasionally on the street. ‘The son of the 
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(teat long armed salle Joe, ‘The basing Salerm 


irl he had loved he came across oftener. rion truded along each side of the cal 
Joated frequently on the docks near the Boulevanl bridge. He mouths, six inches wide, to pour the 
worked as a roustabout on the river lighter Cruso the year he baat hose, 
He Jooked lke a sailor at tw ‘a shift , 
ragged ves ld say 
laze that goes fi watched pas vessels and freighters ply. 
in M Take, “not far. To hell and back about ten i 


‘Two of these had gaping 
voluine into the gigantic 


‘arty took grin 


‘Cork, the fight 


ICHAEL glared at him through the ba But and Smith, with seven years each in the service, and the 
officials of the department, hoping to save a good man. recruits, Whipple and O'D 

put him in command of a fire boat in Chicago River, ok Engine The erew had learned never to mention C: 
the foot of LaSalle Street to his brother Mike. ‘The older ones knew Joe. 


ce of hose he is, was you to ask me,” 
-. who understood the meaning of loy 
seaman, While “What'd they fight about? Oh, a girll"” He spat deliberately 


sgtlmt to, was three years ago. Mik Carty was fifty 


not of neces 


"the captain of fie tug 


the vessel is under way, he turns over command to a licensed into the river. “I heard her name once. Forgot it m 
pilot. ‘Once at the fire, be it aboard ship, on the river banks or Captain Michael, brooding on his forward deck, came to che 
lake shore, he again assumes control, to drive his vessel stub- same conclusion after many years. ‘The name Harrison was not 


life. worth remembering. Afterall, it belonged only to a florist and 
Fire Tug 37 was a neat craft, broad waisted, low in the wa ow to-a roustabout son. It was the girl named Helen who had 
enlivened here'and there with shining brass and departmental counted. 

mi. Her high bridge commanded two iron turrets, each Mike had not seen the son for two years that August aft 
with its jowly water gun. ‘These cannons spit hearty streams noon when a tramp steamer put ia from Lake Michigan and 
{rom their three-inch ‘Mmuzales, streams that could bore a way pawed up the stream with clumsy antics. All tramps angered 
through a brick wall at seventy feet. A line of hydrants pro- his orderly mind. ‘This one was rusty (Continued on page 1/5) 


bornly, buily it, 
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MARCONI ‘Tells—— 
What Radio Needs 


The Celebrated Inventor of Wireless Peers into the Future 


By FRANK PARKER STOCKBRIDGE 


WENTY-FIVE years 
T stood on 


tke of a steamship, hull down be 
- eae the only thing 


blond, boyish man of twenty 
‘eight who stood beside me waved his 
hand. 
ight out there,” said Guglielmo 
Marcon, in, the, perfect English 
fearned frou his Trial ta 
hundred mifes from where that ship 
La Bouryoyne sank with the loss 
of nearly all on board, although she 
tres whiny miso al ttosen 
ships. Her captain had no way of 


TEM oa i cart 

me day,” he went on, “every 

ip will he equipped with wireless, 
Treighters. Wireless will avert 


‘another such disaster as” that of 
La Bourgogne.” 


IXTEEN hundred miles and more 
in front of us, as we stood there 
Poldhu, on, the 
const, Behind us loomed the 
four great skeleton towers, with their 
high antennae the reflee- 
tion from the 
‘wooden shack at the foot of the tow= 
ers I hnd stood with Marconi the 
night before and had seen the first 
message come in from Cornwall: 
‘Dot-dot-dot dash-dot. "SN," 
Morse slang for "L understand.” 
From the dimly lighted, almost 
windowless shack, a few seconds earlier, 
‘we hud broadcast our own message: "Do 
ou et us?” Outside a storm raged. 
id lightning and a startling aurora 
borealis played brilliant and ghastly lights 
upon, the towers. A worse night for an 
periment. with wireless not be 
imgined, but the equipment was ready 
‘and Marconi was impatient. 


OME day wireless will work in spite 
‘of such disturbances,” he said. “Per- 
hhaps it will now, We'll try.” 

‘The crash of the two-foot spark with 
its fifty thousand volts drowns the roar 
of the storm. Dash-dot-dot! Dash-dot. 
dash-dash! Blue flames race and crackle 
along the aerials. Miners, they tell us 
afterwards in the village, crow themselves 
and pray for delivery from these strange 
new devils of the wireless! 


Slowly the sparks spell out our mes- 

‘we wait. Marconi puts on a 
ir heodpice, His anita od: 
justs the ta siphon recorder. 
irateh the coberer. 

Suddenly Marconi lifts his hand.“ 
signal!” he exclaims. 

The siphon needle dips. ‘The tiny 
particles of gold leaf in the coherer rush 
together and as suddenly fall apart, only 
to repeat the anti 

“Did you get it?” Marconi asks 
qt Poked like three dots and a dash 

“Here itis, on the tape,” says the assist- 


* Poldhu has heard and answered us! 
T plow my way throng the stom to 
the cottage, call the waiting telegraph 


operator at Sydney, and announce to a 
Skeptical world that Marconi has really 
done it. He shows no evidence of pride 


fas the congratulatory wires flow in 
knew it would 


New York, enjoying a “bun 
holiday’—listening to a radio con 


othe did 
We dida’t imagine an 
thi ene ve up there tn 
gible signals scrose the 
ng bin hand 
of the port 


‘Nos and the things you did ime 
i Degple wouldn't believe,” T 

“Fines have changed: now 
Te public wil’ beleve that Snything 
pow by means 

“That is why T 
would rather talk 
‘about the limitations 


of wircles—adio seems to be the pre- 
fered term in Atmericn—than aut its 

abilities in the future,” he replied, 
Emiling. Tt was the same companionable 
ile at fifty-three that T had known at 
twenty <ight. 


HAT has been achieved in radi 

hhas been the work not of anyone 
man, but of thousands,” he went on, 
“Many of the most valuable advances 
have been the work of enthusiastic ama- 
teurs. There are thousands of exper 
renters, but there is room for thousands 
more. Nowhere are there so many young 
imen interested in radio as in America, and 
Tam hopeful that as the result of that 
interest we may find out some of the 
things we don’t yet know.” 


a 


“Such as—" 1 suggested. 

“What causes fading, and how 
to overcome it, That would be a 
good place for any young man to 
start who wants to win enduring 
fame and, incidentally, make a 
great deal of money,” Marconi re- 


plied. 

“Fading has been partially over- 
come by the use of reflectors in the 
short-wave beam system which is 
now in operation between England 
and Australia, India, South Africa, 
Canada and the United States, By 
these reflectors the waves are all 
‘sent in a single direction, and s0 are 
received with a strength of more 
than one hundred times that which 
would be possible without the re- 
Hctors, Hit this method i. ot 
applicable to broadcasting. Even with 

beam system, fading often gives a 
igveat deal of trouble, though it is at its 
‘worst on wave lengths between 200 and 
1000 meters. 

“he very short waves and the very 
Jong ones do not seem to be so much 
affected as thone in the middle 
ranges. We use waves of from 
sixteen to thirty-two meters 
for the beam system connect- 
{ng the British Dominions with 
England, and often when the 
longer of these waves donot 
et through we get perfect 
communication with the six- 
teen-meter waves. 


OW the waves travel 

around the earth is. an- 
otter question, We wed to 
ray they traveled throug! 
thee, but mow science is dise 
carding the ether theor 
‘Another mystery is, just 
how the position and altitude 
fof the sun affects the ra 


faves, While we have found 
that the very short. waves are 
received hetter hy day and in 
the summer than at night or in 
winter, we have also found that in Tong- 
distance transmission the waves prefer 
the route which ix the least exposed to 
the sun, In the morning they travel 
southwestward 14,000 miles from Eng- 
Jand to Melbourne, in the afternoon they 
0 the other way—only 10,000 miles. 
“Another problein is that of skip-dis- 
tances, Nobody bes yet dacvered why 
fat one point reception may fect 
while at another point in precisely the 
same line the waves are not perceptible 
il. Some day some radio experimenter 
will find the reason and the remedy.’ 
“You regard the short wave, then, 
‘as the most T asked. 


rected short wave are only now begin: 
ning to be realized,” Marconi replied. 
“For the last ten years I have confined 
my researches to this field, and while 
the results have been very great, there 
are even greater possibilities ahead. 

“One advantage is the small amount 
of power required. We use only twen- 
ty kilowatts for communications be- 
tween England and Australia,’ 

“What of the application of short 
vrayes to broadcasting? aT 

“There are great possibilities, 
ook for important results from the 


mt 
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experiments being made at station WGY, 
at'Schenectady, with the Svemeter 
‘waves. At present the value of the short 
wave in broadcasting is in hooking up 
distant stations. We ean use the reflected 
short-wave beam for telephony with 
great economy and splendid results, the 


beatn stations just ereeted on Long Te 
land will, Texpeet, shortly have the effect 
of greatly reducing the cost of telephone 


a* es -~ 
‘The perbte mdr at Hendon, Bog, sed by Marella 


‘ayeriments with directed short radio waver. in which he be- 
‘ilven he the ereateat ponibiies for farther advance i radio 
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conversation across the Atlantic, 
“What other advances in radio 


be great improvements in the vacu- 
um tubes for detecting and amplic 
fying signals,” he said, “although 


present tubes are a great ade 
vance over the primitive eoherer 
which you saw at Glace Bay.” 


you no predictions to compare with 
ihose you made then, and which 
have since come true?" 

“From my limited point of vi 


T should say that the developments 
in, which the 


iepriant part vil 

o wil 
direction findi 
for ships and aircraft, in, the control 
mechanism at a distance, in the facsimile 
transinission of messages and pictures 
‘over long distances, it television, and in 
Uhe tranmmiion of power. ‘They say 
render solar observations and the mag- 
netic compass obsolete. 

“America is already far 
ahead of the rest of the world 
in the control of ‘mechanism 
by radio, for which the beam 
spate is, peelirly nape 

font 


ah 
wave originating in America 
Inay start and stop the wheels 
of industry in South Africa or 
Siberia. 


Sto Bs Bosiatte: ‘trans- 
he eine 
long distances, that is ba 
being done both by wi 
radio on a limited scale; 
ga ed Slee 
be an established commercial 
method. Its adoption will ren- 
der the Morse code obsolete. 
“Television already has been 
achieved and its general use is close at 
hand—just how I would not care 
Hl etapa 
a whole race: reve or: Lp can 
possibility television in the 
but it is a possibility for theaters, 
“As to transmission of power—well, 
that, perhaps, is something for which I 
may again be called visi¢ With the 
concentration of the radio un to the 
point of no divergence of the rays from 
parallelism, I believe that in time we 
shall ae ways to imy 
a 
Soediaxion and ta ceactes eed 
oe ce eas ee 
ct en 
onde 
tine en 
20 much as extend thee," Bareoni re- 
= “T do not Enegse poles 
SE tai ty 
tao wie in undeveloped | regions 
pei agers ea America and 
so an at Ke a 
ase ee aba ee ie 
ert at a 


POPULAR SCIENCE MONTHLY B 


January, 1928 


Gems that Work for a Living 


Black Diamonds, the Most Precious Stones 
on Earth, Put to Curious Industrial Uses 


N YOUR mountain hikes 
some day you may come to 
yy ereek bed 
bits of gr 
Kling quarts 


showing. 


this 
ray ine 


grained steel, 3 
find that it ‘willl serateh tl 


is the size of a 
be pure 


rs h 
'§500,000. Sux 
i this 


[Natives wathing and sifting eravel for black diamonds 
{BLT salary for thin back renking labor sony = Sai a three 
‘Gente a work, but they get n percmtage ofthe proces of thet ds 


By ORVILLE H. KNEEN 


brilliant branch of the fami 
gems, 


Jot uch 
picked up by a 
Brasil some’ thi 
even at the low prices of that day 
Trought him #164000,” Wei 

carats, it was exported to Pe 
‘pinto more useful stones of three to sx 
carats cock, and them sold for a vastly 
treater amount than the Gider received. 


black dia 


composed of layers, rendering. 
sm too fragile for heavy cutting pure 
Now these tough black ear 


per #4 
necessary to tear them apart. 


“TOW here is a carh 
steel setting, w 

eat through the hardest steel as 

though it. were cheese. 

that the diamond is di 


h if 
tly turned the hard 
le erauk shafts for 
‘over six months without care oF 
attention. An identical stone, 
carefully” turned and reset to 
bring out new cutting edges, 
lasted eleven months on the 
same job 
Almost a 
cutting hundreds of miles of 
shavings from the most. tena 


‘A carton mine in Bahia, Brasil, being 
Teed ty natives primitive manner 


A New York dealer 
showed me ten rough- 
Joking rocks, about 
the size of large irreg- 
ular peas. 

“These are the most 
useful size—there are 
about forty-fw 
here,” he said. 
value? Oh, | roughly 
about $7000. They 
the hardest things in 
the world, and 
tougher even than the 


ng from $3800 
dou the value of rough spar- 


Kats, of the Diamond 


Lape Drill Carbon 


setters of black 


OR a year the airplane has 
‘monopolized the limelight. Tn 
the heroic drama of the skies, 
ithas reaped all the glory—and 
the tragedy. But in the comi 

months, unless all sighs fail, the wi 

ship isto encounter & formidable rival 


1 bs the dig. 
fengincers at home and 
abroad have been quietly at work, almost 
reparing the next spectacular 

supremacy. 
h Navy is completing 
dirigible cruisers, the R-100 and R-101— 
ne «military, the other commercial 
‘ship—each with twice the gas eapacity 
of our own aicship Loe Angeles. ‘They 
fare to sail with passengers and cargoes 
mm Landon to India, Egypt, South 
In Ger- 


many, the Zeppelin factory is finishing a 
ship neatly as large the £22127, to fy 
between Europe and the United States, 
and is starting a larger one. Spain has 
ordered a Zeppelin from Germany for 
air service to South America. 


capechy 
16,300,000 cubic fet Others of eve 


Breater size are on the 
Designers of Shoe ek bi say say 
tie fate of or tel oa 
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World-Wide Building of Giant Balloons 
Is Under Way for Spectacular Contest 
With Winged Craft for Air Supremacy 


By GEORGE LEE DOWD, Jr. 


especially over the longer distances, 
rests in their buoyancy and safety 
rather than in the speed of wings. 

tthe facts: 


Fp of lsc a important 
rst of all, speed is an important fac- 
tor. Lieutenant Alford J. Williams, of the 
Navy, has driven a plane more than $00 
miles ‘an hour. ‘The best commercial 
Blanes an do 200. Colonel Lindbergh 
flew across the Atlantic at an average of 
close to 110 miles an hour, But the best 
the Lor Angeles can do is seventy-five 
miles an hour. Even the specifications 
des tha Mary per ele Gn Sib 
greater speed than seventy knots, or 
eighty land miles an hour. For swiftness, 
then, the ai remains supreme. 
But the dirigible can travel farther 
and carry much heavier 
‘Clarence Chatnberl ing to Ger- 
many, covered 4100 ine his last 
‘Of fuel was gone. Lindbergh trav- 
‘led 3600 miles to Paris; Byrd went about 
pt hs nest oe pln, 
ut the airship Lor Angeles, carrying a 
crew of thirty-five, baa a aonstop cristae 
radius of 6000 miles. “And the Navy's 
znew ship will go 11,000 miles without a 
halt. three times as far as. the 
best long-distance planes. Dr. Hugo 


ckener, head of the Zeppelin works in 
dthat the LZ-127 
can circle the world in a single hop! 


Les ACTUAL long-distance flights the 


to Central Africa and buck, 4225 miles. 
‘The British K-34 soared from England 
to the United States and back. The 
Low Angeler came here from Germany. 
‘Their hazardous westward ocean flights 
were feats airplanes have tried in vain, 
Before the Navy's Shenandoah was de- 
stroyed, she had completed, a cruise of 
9000 miles. And Amundsen’s Norge flew 
from Rome to England, to Russia, and 
Norway and across the North Pole to 
‘Alaska—6820 tiles, 
Tn carrying usefull loads, especially 
over any distance, lighter-than-air craft 
in claim supremacy. Virtually every 
Sime ot septs on cccn icp 
Sears tage to he int ey to it 
and carry the fuel 
i—=~eaekae 
In contrast, experts declare the Navy's 
new airship, when completed, will 
be able to ‘cruise at seventy knots 
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Dirigibles 
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“The rivals in sience's peaceful war forty supeemacy. Will 
Planet or Wiraibien wince new batons with ee wings? 


srs and equipment — 
At fifty knots: she 
trip. with for 
“Moreover, the ship can carry five 
inplanes, weig! nd a 
fall each and copabh 


carrying nt ser ; 
‘operated successfully in Europe, and to a 
less extent larger passenger planes are 
being developed. in America, but as 
Curtiss pointed out in’ the July 
Porvian Scesee Mowtntx, for every 
pound of useful load capacity, more than 
& pound must be added to the basic 
‘weight of a plane. He declared that with 

our’ present. knowledge,  trans-Atlant 
lanes would be unsafe and 


‘And. Professor Alexander _Klemin, 
head of the Daniel Guggenheim School 
ai Aeronaicy recently asserted that a 
with, hundred-passenger 

oy ut the limit of size. 
ea ilientinmat chips accondag 
to the designers, increasing the size from 
the $.000,000-cubicfoot fas capacity of 
the Lar Angeler to the 5,000,000-cuic- 
foot capacity of the new Brith hips 


rental plaything into. commercially 
wing transport 
PAbsperts diller widely as to the com- 


parative safety of the dirigible and the 
airplane, although the former | we 
appear safer because of its natural bi 


v 
as flyer after flyer was lost in the sea 
Even so. was America’s pride in the 
‘Shenandoah dashed, two years ago, when 


she eracked up in an Ohio storm. 
Notwithstanding, 

types of craft 

Improved desi 


powerful engines, and new instruments 
of navigation have helped the air- 
lanes. Likewise, the new dirigible will 
‘of sturdier construction, we are told, 

of lighter and able 
to withstand the fercest gales. ‘The 
‘ear will be built into the bow. 


danger from fires and explosions that 
destroyed the Zit? and the Roma will be 
eliminated by the use of noninflam- 
mable helium gas for inflation. The 
German 12-127 will be built of metal 
twenty percent stronger than duralui 

Te will use a new fuel gas called “etan, 
light as air, giving longer eruising range. 


SHE military value of the dirigible as 
‘compared with the airplane is another 
disputed question. 
Naval authorities say that the chief 
purpose of America’s new dcigible will 
he scouting and reconnoitering, for which 
this type of craft is far superior to 
planes. An airship can hover and observe 


closely, while a plane must keep moving 
‘peed. In fourteen hours of day 
the ser, to be built at a cost 


ship will carry twenty-five mae 
ins ane] one auto 
A. 


Pi 
25 percent of gas volume in five hours.” 
In climbing ability the dirigible sur- 
ore should be valuable 
ons A fast fighting 
forty-one minut 
nib 1,000 eet: dirgble can vite at 
twice that speed. ‘The big bombing 
planes reach their ceiling at. 10.000 feet, 
‘The new Navy ship will go to 2,000. 
point, the cost 
: comparatively Small, but 
jor commercial transportation, the price 
(Callout pki For the 85008 000 
to be paid for the new Navy ship, some 
fifty. planes as large as Commander 
Byrd's 4 
Tt may be that the planes will even- 
tually resign the goal of long-distance 
passenger and express service to the 
dings, remaining content to serve as 
speed, short-distance carriers. 
sieraltof he faire a Sob 
¥ of the gasfilled envelope at 
the fleet wings of the airplane, 
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Can You Say What You Mean? 


Why with 455,000 Words Available Most 
of Us Bungle Along with Just a Few Thousand 


By GEQRGE McLEAN HARPER 


OW many words do you 
know how to use correct 
ly? Or, to put it different- 
ly, how many do you use 

in ordinary 
conversation Did you ever 

‘stop to_ test , to measure. Your 

knowl and command of the English 


Tang 

On the Ss th ln Si Lo os 

yo ‘oung business men debating the use 
‘the word. "impractical." Gh 

‘elten Ga lmpertoct etter containing 

the sentence: CTE ses tos that our 

plan is impracti fis employer 

ue pencil line beneath the 

actieal” and made the 


you er 
‘companion replied, 
Krave said “the 
jcable.’ T's all 
‘a man is impractical, but not a 
a 

Tam quite sure that 
would have been surpri 
Tearn that both of th 
wrong—that “impra 
in either case, altho 
tirely correct fo speak of a man a 
“unpractical.” 


NOPOUBT you have listened 
of late t such friendly 
controversies about the use of the 
right words in the right place, as 
‘well as about pronunciation. Pos- 
sibly you have taken part in such 
debates yourself, For never be- 
fore, I believe, have Americans 
shown such interest in the science 
of words, their history, meaning 
and right usage. ‘The rece: 3 
word puzzle craze was 
ign of this growing interest. You 
will find hardly an office or home 
where the dictionary has not 
become a well-thumbed, volume, 
In workshops and factories, as in 
schools and coll 


ther 


‘after all, are our chief vehicles for 
ideas. 


‘same interest extends into 
public and politieal life. For ex- 
ample, when President Coolidge, 
‘a few months ago, issued his now 
famous statement, “I do not 


‘choose to run for President in 1928," he 
‘aroused a nation-wide controversy which, 
‘at this writing. has not, been, settled. 
‘word “choose,” exactly 
what did the President have in mind? 
Did he mean, as some contended, that he 
did not desire to be a candidate for a 
third term, but might consent if the 
demand were strong enough? - Was his 
atement, on the other hand, to be con- 
stewed a 4 definite refusal? "Gr, as many 
ted. was “choane.” as be uned it 

n hus statement to the press, what 
dore Roosevelt called 2 “weasel word 
—an elusive word that might be used 


‘alter 
‘or wrong, and under= 
score the wond or words you believe wrong. Then 
tuen to page 150 for the correct answers. If 
fifteen of your answers are correct. your comi- 
mand of language is up to the average. 
1. Pedestrians are liable to change their minds 
in the mide of the rad and are therefore apt to 
2. He deprecated the good qualities of my 
friend. riots 


3. He deprecated my criticism. 

4. Observation of the Sabbath. 

. Observance of the clouds. 

. The audience were sleepy 
‘The audience was I 
rented a house to 
Trented a house from him, 
I built « hom 


‘This is a supposititious case. 


A supposititious child was palmed off on 


‘The speaker waited half an hour on his 


jence, and when they materialized he st 


16. ‘The majority of the eggs proved rotten. 
te that he will be elected? 


to the hospital. 


|. He substituted the eatcher for the pitcher. 


‘The news transpired next day. 


3. The event transpired an hour before it was 
haewa oeacboy 


24. Quite a few men were there. 
25. Tinquired as to whether he was going. 


in one way and understood in another? 
‘Thousands of us consulted dictionaries 


and histories of the English language to 
leara, if ponsible, exactly how “choose 
should be interpreted. But little 


broke from those quarters, While 
essential thought of the word, as it hns 
‘come down from Anglo-Saxon origin, has 
been “to pick out,” we found that in 
‘modern usage it ean mean either to make 
12 definite selection between alternatives, 
‘or merely to prefer, desire, or wish, 
Finally. some one acquainted with the 
local ustges of New Bngland declared 
that if @ Vermont farmer 
ws and remarked,“ 
‘choose to sell you this horse, 
meant, “Tam determined not to.” 


Ts, dchate showed that peo- 


‘everywhere are concerned 


Are These Sentences Right or Wrong? 


wit the precisa of language 
‘The reasons are not difficult to 
fad, Tn the it place, we ve in 
‘an fincreasingly complex age 

specialization, which more’ and 


vention, vastly extending our 
horizons of the world and the 
universe we live in, have neces 
sitated « host of new words for the 
‘expression of new ideas. So that 
the man today who hopes to reach 
1 high place of achievement in 

irtually any profession, trade or 
business must have a reasonably 
exact and extensive command of 
the language. Only the other day 
a brilliant mechanic, a foreman 
in a large machine shop, told me 
that the greatest obstacle in the 
way of his grasping higher op- 
portunities was his inability to 
compete with others in the use of 
correct speech and writing. Now, 
past the age of forty, he is under= 
{aking in spare hours a system- 
atic study of language. 

‘A second reason is the spread of 
elementary education which has 


idioms. In many of our schools 


boys and girls are learning to 
seize upon unfamiliar words, 
trace their origins through cen= 
turies (Continued on pope 147) 


By 
AUBREY D, McFADYEN 


Amsociate Examiner, US. Patent Ofte 


sand patents have been 
geanted byt 
States of America since 


and 

‘Thomas Jefferson as Secretary of State 

signed the first American patent, issued 
Bailey for & type punch. 


tors. ‘To the question: 
ho invents all these things for which 
patents are issue 


the answer is 
‘The reconls of 


the Patent Office 
between the 
the amateur, but the patentees i 
80 many whose interest 
obviously secon 
surprise when an eminent pianist takes 
out a patent on an_aut 

ment, a famous pugilist invents a mon- 
key wrench, or the scion of one of Amer- 
ica's wealthiest families submits draw- 
ings for a shoe 


mne of the Patent Office, so 
to speak, is the professional inventor— 


mon ight center, Marie Twain: pet right, Gefith; lower, Mammerse 


Hobby of Great Men 


How Lincoln, Mark Twain and Many 
Other Celebrities Patented Ideas 


ho makes a business of finding 
'o do things, or new things to 


prolific, with 1078 patents to his eredit 
down to August, I it the man who 
leads all is Ethan I. Dodds, of Central 
Valley who has taken out more 
than 1800 patents. 

‘Mr. Dodds’ patents all relate to rail- 
roading. His reputation is such that 
when he says a thing will work railroad 
companies go ahead and use it without 


ting until somebody else experiments 
th it. 


itt, the three most 

wventors America 
luced, there are several thousand 
‘amateur inventors, whose ideas are in- 
genious enough to be patentable but of 
doubtful commercial value. 

‘That is true, for example, of the sole 
invention eredited to Abraham Lincoln, 
the model of which is one of the few pre- 
served by the Patent Office at Wash- 


ington. For years the office required 
‘working models of all inventions to be 
filed with the applications, and the oli 
model room was a veritable museum. ‘That 
requirement was abrogated, but a few of 
the more historic and interesting old 
models have been kept, among. the 

that on which Abraham Lincoln, 

Springfield, IIL, obtained Patent. 'No. 
6469, on March 10, 1849, for a means of 
‘buoying vessels over shoals. 


ASA 22088 aan Lincoln had made 
the trip by flatboat down the Ohio 
‘and Mississippi rivers to New Orleans, and 
had noted the troubles of navigators on 
the shoals, After steamboats had begun 
to replace flatboats he conceived the idea 
‘of attaching buoyant chambers, ke 
Ihuge bellows, to the sides of the boats, to 
be inflated or otherwise forced open’ by 
the power of the engine when the steam. 
boat weat aground on a shoal. The added 
ney was supposed to lighten the 
deal of Une vessel to that it woul fot 
‘off the shoal. Tt is not of record that 
anybody ever tried Lincoln’s invention. 
Lincoln was not the only man to be- 


‘come President of the United States who 
did a little inventing on the side, though 
he was the only one to take out a patent. 
George Washington and ‘Thomas Jeffer- 
son were both inventors. In Porviax 
Sctmxce Moxruty for February, 1927, 
Jefferson's inventive turn was described 


‘buggy top, the three-legged 
folding camp stool, and the modern type 
of plowshare, among other inventions tll 
in use today 


‘A writing desk with an ad~ 
which could be folded for 
ned by Jefferson and pos- 
sibly made by his own hands, though more 
probably by one of the Negro carpenters 
among his slaves, is preserved in the 
Smithsonian Institution at Washington, 


ENERAL ViAGHINOTON' 


a wimoene ade seeding plow. The 

former came through an incident involv- 

ing a silver dinner service ordered by 

Washington through his 

neur Morris, sojourning 
‘The set contained a wine cooler, then 


used for condiments, He wrote that the 
eastor outfit would be more convenient 
{for passing the bottles from one to another 
than the handling of each bottle separate- 


ly, by which it often happens that 
bottle moves, another stops, and all a 
in confusi e 

‘The statesman-warrior-inventor thus 
described his device: “There should be 
two of them—one for each end of the 
table; with flat bottom, with or without 
feet, open at the sides, but with a raised 

nis have, and 

Upright by way of handle in the middle 

"ihe first public try-out of the Wi 
ington coaster took place at ; 
ner at which diplomats and other 
auished quests hailed the presidential 
Contribution to the comfort of 
which became the yogue in, fashionab 
circles. ‘The name “coaster” came from 
the fact that each basket had a roller 
whic made i enaly moved 

long the surface of the table 


PENT the day in making 
wew plow of my own 


Further entries reads 

“March 27. Set plow to 
ork and found she answered 
very well in the lower pasture.” 

Epi Made another 
plow, the same as my former, 
except that it hag two eyes 
and the other one, 

‘In 1786 Washington made and used a 
“barrel plow” for sowing grain, ‘This de- 
viee had ‘*a spiked roler with the harrow 
at the tale over it, which I found very 
ffiaccous in breaking the clods and pul- 
verizing the earth.” ‘The twelve holes of 
the plow discharged: the grain too rap- 
idly. By plugging all but four holes he 
finally made it work. 

‘Neither Washington nor Jefferson made 


he nln stove mca ron place 
which can be set up in any part of 


Folding writing des invented by Thomas Jefferson, 
‘who thought = gentleman should not pratt by it 


room and connected with the chimney by 
‘2 pipe, was the first step toward modern 
heating systems. It was the first heating 
device, in fact, in which most of the heat 
id not, go up the chimney: in many old 
houses in Philadelphia, Baltimore, Rich- 
eed nel otter is stn Colona 
stoves are sti 
‘On Franiin’s copper plate press he 
Rls the fr paper money Fed in 
jew Jeney. He invented a, mangle for 
ing linen and clock that 
Eis Suiesleg snd oneal en tres 
revolving wheels. Another gift of hi 
ius was a mechanical arm for taking 
eoks down from high shelves, He first 
made spectacles with double lenses for 
reading and distance and suggested many 
improvements for air pumps, guns and 


"Th Rev: Dr. Eiphalet Not, ead of 


Model in the U. S. Patent Ofice of the mode! of Lincoln's busy to oat 
‘Misiauipes River steamboats off bara. The device wan never ut into are 


Union College, Schenectady, from 180% 
to 1866, invented the first stove for burn- 
ing anthracite, and secured patents on 
this and other heati ts, from 
which ‘he-accumlated. a Tange fortune 
without interrupting his educational 
‘work. On his inventions the great stove 
manufacturing industry of ‘Troy was 
based. 

‘Dr. Nott’s wood stove, for the rooms 


His Shaye The body wa a sported. 
by a rear axle on two wheels, while the 
third wheel, in front, turned with the 
shafts, enabling short! turns to be made. 
With the student body of Union College 
there was a tradition that Dr. Nott was 
translated, like Elijah, and that the 
‘Three-Wheeled Chariot was the agency 
of translation! 

Among American men of letters the 
Iate Samuel L. Clemens stands among 
the very first in the affection of the read- 
ing public, but few know that Mark 
‘Twain was an amateur inventor and that 
one, at least, of hls inventions made 
ie lost_more 


Stet typesetting machines 
Mark’ Twain's own early. © 

fas a printer interested 

Jem, 


the commercial stage, Ottmar Mergen- 
thaler's type slug casting machine, the 
linotype, was on the market, and all of 
‘Clemens’ investment was lost, He wrote 
to the publisher of a book intended to 
aid inventors:, “If your book tells how to 
inventors, send me nine 


rpm patents were iasued to Mark 
‘Twain himself, however, The first, 
No. 121,992, isstied December 19, 1871, 
was for an adjustable and detachable 
strap for the backs of waistcoats and 
trousers; the tabs to which the buckle was 


attached buttoned to the garments, But 
a tailor who, had made a. similar devi 
proved priority of invention and Clemet 
patent was declared void by the Patent 
Office, 


in 1873, Clemens took 
patent No. 140,245 for 
‘self-pasting scrapbook,” 
be bought in stationery shops. 
are gummed and need rs 
to make clippit 
ing for the paste 
ways too much 
the indolent Mark! His th 
invention was © game to help 
the players remember history 
dates, patented in 1885, 

Fev namesare beter knowa 
‘than that of Cornelius Vander- 
bilt, but few realize that three 
out of the four Amer 

ve borne it were 
‘The fist Corneiua 
Bilt, who began as a farm boy 
Cri ons and estab~ 
lish inst service 
between that land aad Mose 
hattan, became captain, then 
towner, of the fer shearabeat 
to navigate New York Bay 
andthe Haritan River to New 
Brunswick. Then he began to build 
steamboats from his own design, and 
the first successful seagoing steanships 
embodie ny of his inventions in hull 
Ccostructicn, an did the foatingpulaces 
he operated later on the Hudson River. 

Hts grandaon, socond ofthe namie, was 
poe pat pt ef 
granc x ily’s present |, Gen 
eral Cornelius (Continued on page 136) 


Tks pages 
moistened 
ss adhere to them, Hunt- 
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Making Money out of Scraps 


Tremendous Waste, Which Would Pay Taxes and Buy All Cars 
and Houses in America Every Year, Is Reduced by Working 
Over Cast-Off Goods—Even a New Woolen Suit Is Partly Old 


By ROBERT E. MARTIN 


ERBERT HOOVER 


recently warned f not the Jeast of which 
Americans that un- y Teas. refrigers 7 

Jess we eliminate much of our 1 / not only helps to grow more 

waste we cannot expect to ransportati 


resent stand- 
a ‘and high 
wages. Hoover's committee 
‘of engineers figures that by 


t of fond accor 
‘ou'd be surprised to 
« how many foods for 
your table are made 
hy-products 
cother,” the chemist expla 
‘ake cooking fats, vege 
table oils and shortenings, 
forexample. Many are made 
from com and_cottonseed, 
During the war Germany cole 


we're ge 
that tine, 


ng very fa aloo 
 rentarked to 8 


h reat if ee mf be 

how many’ of your perso 

find household pecenities are made 

‘the kind of things your father and gra: 

father threw away? Right now I'd 

2 have every Toller 7 "ve saved in 
a 


Tato it? 
poe be surprised if some of th 
‘wool had clothed fifty men before you. 
Sheep's wool virtually never wears out, 
‘That's why the old-elothes man 

makes a living, A. woolen suit 
would be a real luxury today 
old wool were not reclaimed 
‘and worked in with the new.” 


THAT pas the beginning, for 
wets are of the 
lengths science, like, a thrifty 
housewife, has gone in reclaim 
ing waste. 

‘ETearued, for instance, that 
most of the textile dyes’ were 
once waste from coal in gas 

il chemists. learned 
re the tar from coal 
rodents Teday they ey 
products. | ‘Today ve 
tumed fully: five thousand of 
these by-products into articles of 
salss clog mode 
infectants, perfumes, flavorings, 
moth balls, ereosote and road 
dresings, 
cidentally, another 6 0a 1 
cast-off fromthe gas plants, 

saves much of the 
cost of food for my family. 
Ammonia almost drove the gas 
engineers mad until some one 
discovered that it was an ex- 
cellent fertilizer. Now it is con- 


lected grease, reclaimed it and used it 
for food. ‘They also extracted. oll from 
pumpkin and other seeds, fi 
and even orange and Jemon pi 
city thus obtained 800,000 po 
ina year. In normal times, of course, the 
cont of collection is too high, but know= 
ing how is worth something. © Even now 
chemists are making a very digestible oil 
from tomato seeds, the left-overs from 
‘catsup factories. “And it is also. being 
used for fuel, soap making, and even 
rnishes!' In much the same way 
refuse from cider-making 
‘Wastes into a jellin 
hich, as your wife will testify, he 
tin syrups, jams and jel 
Broo yaa ples el tuk pita 
fornia uit industri, have obtained 
millions of pounds of high-grade chare 
Selasveigeioote 
‘Much radio apparatus is built of 
waste. The glossy composition panel, the 
ale ache, Vining te sek ier 
parts’ are made from phen 
another tar waste, mixed with formal- 
dehyde, distilled from wood waste. ‘The 
metals in the radio instruments, as well 
as the felt pad under the cabinet, conta 
reworked (Continued on'page 154) 


cience 
Discloses 


New 


{Se contain 4 pares tn 10,000 ofthe exe 


Bureau, is seen 
Sesiber machine 


Developments and advances in various 

scientific fielde that bear importantly 

‘on the affairs of everyday life are re- 
led cach month in these pages. 


Woman's Brain Vindicated 


RING her life Mrs. Helen 
Gantener, author, lecturer and 
champion of women’s rights, 
contended that women were in 
no way inferior to men in mental eapac- 
ity. ‘To prove her point she bequeathed 
her brain, when she died in 1925, to the 
Burt G. Wikler brain collection at Cor- 
nell University. ‘There it was compared 
with the brains of twenty other men and 
‘women, including doctors, lawyers, pro- 


fessors and naturalists. 


eecrets 
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results of that © 
 announeesd hy 


e was right 
Mrs. Gar 
says Doctor 
reveals a 


ortical s 
of gray matter that is only 
equaled, but not exceeded 
bby the ‘best brains in. the 
Cornell collection. Tt def. 
nitely substantiates her 
tion that, given the 


Decay of Rubber Checked 


EVERYONE knows, a tire or any 
other article made of rubber de- 
teriorates very rapilly even when not in 
tise, due to oxidation caused by’ the 
‘oxygen in the ait 
To combat this decay chemists of ET. 
du Pont de Nemours and Company re- 
ceatly have developed a new product for 
that it al great prolong tae Le The 
that it will greatly px fe. 
new enemy of oxidation is called neozone. 


High Blood Pressure’s Merit 


POUND of liver condensed into five 
tiny vials full of powder is the newest 
discovery for restoring vitality to persons 
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the 
of red 


suffering from pernicious anesia, 
which halts the build 

H eells in the body. 
e threo yours ago the discovery was 
by chaiee, that beet and oull liver 
ysterious element capable of 
ing Uhis blood-building process 
Physicians found diiculty, however, in 
persuading pationts to eat a'half pound of 
liver daily. ‘The result was the new pow 
taining the vital eurative elements 
liver without the actual Lisswe, Tin 
the product of experitnents hy Dr, Cyrus 
€, Sturgix, direotor of the Thomas Henry 
¢ Mestical Research 


Arbor, Mich, 


found that 
more truth t ney in the 

red blo applied 
to persons with 


though it may shorten a 
increase his 


tnan’s life, will a 
useful 


Race Determined 
By Hair's Weight 
IVEN a few hairs ax ch 
F the Sherlock Holmes. of 
tmadern science now can tell the 
race and, most likely, the sex 
gf the inva from whose head the 
“This novel means of identification, de~ 
eloped by Dr. Morris Bernstein and 
Syran_Reberion of the Uivernty of 
Chicago, is based on the comparative 
‘weight of human hairs. Taking ten pieces 
of hair two inches long from people of 
different races, the experimenters weighed 
them on delicate balances. They found 
that Chinese and Japanese have the 
heaviest hairs of  all--sinty percent 
heavier than those of the white race. ‘The 
latter, in turn, are sixty percent heavier 
than those of negroes. ‘The black-haired 
people of southern Europe have heavier 
hairs than the blond races of northern 
Europe, while masculine locks are eight- 
een percent heavier than feminine. 
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‘The ramic plant, the skin of whose stall yields « Ger that is called « satie- 
for cotton and. in omne respect, superior 

i enton, being developed in Pasadena, Calif, hry George W. Wilson, whos 
‘thown in the: photograph with send bed of the femarkabie pants 


story and. cheap aubati 


What Makes Your Heart Beat? 


HAT is it that makes your heart 
keep on beating seventy or eighty 
times a minute, year after year, 
throughout your life? Of many expl 
tions offered, the latest ‘comes from a 
noted Dutch physiologist, Dr. H. Zwaarde- 
maker of the University of Utrecht. He 
tudvances the remarkable theory that the 
mysteri other than 
radioactivity, 
‘The heart is kept in 


hy rays from the chemical element 
{ssium, which is believed to be feebly 
radionctive and which is known to be 
present in the blood and heart substance, 


In experiments Dr, Zwaardemaker 
aims to have discovered that the heart 
ss, removed from an animal, ean 


Dog Understands 300 Words 


N UNUSUAL dog. took intelligence 
tests at Columbia University the 
other day, and convinced psychologists 


hata of Me Rid. pase me 
Drains than most men 


reed 


ject was Fellows a highly pedi 
srman shepherd viog owned. and 


— 


Gducated by Jacob Herbert, of Detroit, 

Mich. Five years old, he showed. the 

i of a child of eight. 

to his master, he 
‘of $00 words. 

For an hour Fellow astonished the 
class of Professor C. J. Warden, head of 
the Animal Psychology Laboratory at 
Columbia. “He obeyed a wide variety of 
instructions, such as: 

“Go to the table, Fellow. Put 
head on it. Put one foot and your 
fn it. Now you can jump on the table, 
Sit down all the way. Now stand up. 
Look out the window. Tura your 
Go over to the 


the other way. 
the comer. 


imal psychologist of New York 
doulbt whether the dog under- 
the human sense, Pro- 


Movies of Airplane’s Wake 
CN 201 imagine s movi camera work- 
ing so fast tl would take twenty 
minutes to view on the sereen all the 
pictures it photographed in one second? 


a 


wheeler of the U. 8. Boreas of Standards, Washington, Dr 
‘Heyt has spent years weighing the earth and wil pend more before the task 
‘in inbed” Deep snout to avoid surface effects, he mensures the action 
‘cr eavity on = pendulum in 


"Yor and fom thin calculates the weight 


Such a camera has just been brought to 
the United States by Baron C, Shiba, 
head of the Aeronautical Research In: 
stitute of Japan. It promises to be of 
tremendous value in studying and im- 

i for the 
‘actually, ean 
photograph swirling currents of air! 

‘The instrument has been designed espe= 
cially to study the ‘and currents 


in the ai b ding plane or by 
fits propel. 


such air currents, mo 
ds, cannot, be 


le to record them by taking 20, 
successive pictures each second. This is 
twice as fast as any previous camera, 


Do Stars Flash Electricity? 


THE ash of light, you. soe when a 
star shoots across the night sky may 
not be caused by heat, as has been gen 

erally believed, but by electric sparks. 
Dr. Pietro Burgatti, of the University of 
Bologna, has just coinpleted a study of 
tha ih nt concn that edu to 
when 


their theor 
these visitors from outer space a 
by friction and burst into flames. 


Magnet Lifts 30 Times Weight 


NEW steel alloy. which possess 
amazing powers of mi 
the recent discovery of Dr. 


that the light results when 
heated, 


Manufacturing Comp 
It is cobalt steel alloyed with tungs 
In the form of a horseshoe magnet it will 
lift a bar thirty times its own weight! 

In a recent demonstration, spectators 
were amazed to see a bar of the alloy 
floating in the air. ‘The explanation lay 
in'a similar bar placed beneath the float 
ing one. ‘The two bars, magnetized with 
like poles opposite, were held apart by 
the magnetic repulsion between them. 
‘And since this repulsion was greater than 
the force of gravity, the upper bar 
actually floated! 
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[No wmile in Gis eyes now. “I'm going t0~get—Jiam—Wendent™ 


Whirling Wheels 


A Romantic Novel of the Automobile Age—How 
a Great Game of Skill and Ingenuity Was Won 


1. repaid that note in full a year 
Tater, with a light in his eyes 
that was a fire, and a kind of a 


before-the-battle grin -deepen- 
cramtis eshte 
was the way he led off, 
“I pay off my note on the day the Selden 
patents are quashed. Quite o combination, what? told Jim 
Venden sixteen years ago that the Selden patent was no good: 
‘better man than T am told me took Ford eight years 
rove it in the courts—on the basis of the Brayton engine. 
ithe game is free-for-all now. No strangle holds by any- 


from the influence of the King of Belgium body: the whole crowd 
hhad begun to design “automobiles, not parade wagons,” as Gi 
Dut it. The backward-flaring tonneau lines had disappeared 
doors were being used, low in front, level with the body behind. 
‘Tops and windshields were heing sold as part of the car, not as 
accessories, Left-hand steering had become standard, except 
for export jobs. ‘The Society of Automotive Engineers had been 
formed, and was busy with the establishment of uniform stand- 
ans for tires, steel, screw threads—eversthing that was used in 
‘The Game, “And the Herrick Automobile Company— 


By 
EDMUND M. LITTELL 


Mlustrated by B. J. Rosenmeyer wi 


Tt was twice as large as it had been 
four years hefore. ‘The twosstory front 
at ctendl ck on ach ie ma 
Inga C-ahay ing, Its great cent 
frea, still one story in height and roofed 
save-loothed plas, was a forest of 

Trelts that led to machines packed in like 
sanlines, Not a bit of machine work was being done ontside the 
Plant any more. ‘The only units brought in complete were the 
Cleetrical ones—magnetos, iistributors, and dynamos. Even 
trates and fenders were being made in the plan 

Tustead of an endless parade of trucks with long-racked beds 
that plied endlesy between Herrick and the bed plant, there 
were now carloads of sheet steel, full-finished light, for 
benlies, and semifinished heavier stock for fenders, The light 
stuff was hoisted upstairs: the heavy stuff stayed below where 
enormous hydraulic presses champed 
into fenders, front and rear, with on 
there was a "At the far end Sti abou st 
baalies took shape. They crawled toward the front of a cot 
veyor in slow procession. and as they crawled they began to 
take ou the sheet metal sides, upholstery. and paint. ‘They 
crawled through the long. dark tunnels of ovens, and came out 
tiny: they were sprayed with paint again. Tops were built and 
applied. aid at the proper momenta completed beady” was set 
n'a conveyor and lowered to meet its appointusent with 


% 
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chassis that was moving down a Ene dowastairs. Syachroniza 
tion; timing™it was the materialization of G. W- 
Wiss pile nad nines aod foes, Coagh machine aap. 
‘assemblies and countless inspections and tests—it was the 
trickle and brook and creek and river that Gil had told about— 
with a 15,000-car production 

“But we're not done il was adding, and the Tight in his 
‘eye was undimmed. “"We've only just 

“T don't know.” said Mr. Oliver H, Marston. “This thing's 
got fa stop,somewhere, There's bound to be a saturation point, 
you kno 


SH! That's the banker talking, Mr, Marston. They" 

‘been saying that about us every year for years! There is 

no. saturation point! Why, even the used car problem—it’s 

quite a problem these days, but look: Every used car sold makes 
prospect for a new one. No, sir; there is no saturation point!” 

ReWWell, go abend, my boy: go ahead, T ean-t complain, even if 

the whole business should vanish overnight. You've made a 

fortune for me, my boy—" his voice died and his eyes took on 

‘Then they narrowed and 

ly begun?” he repeated 


THe pected, but eked for confirmation, And got t, Foe 
Gil stood up and leaned forward with the palms of his hands 
flattened on the glass that separated them. No smile in his eyes 
now; only a erystal-hard light. His lips made a thin line, and 

rted to let out words, metallic words, one by one, that dropped 
tat the slence lke timed bomb, 

" —to—get—Jim—Wenden 

Mr Oller H, Matton had expected i 
his breath away. ‘The vindictiveness of 
ness! He leaned back, as though the hot 
‘gray eyes were a living flame from whic 


from those blue- 
‘he must withdraw. 
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‘Then he stood up slows, walked around bis desk and Inia 
trembling hand upon the younger man's shoulder, 

"Don't do it” he said. Don't do it, my 
alg” Gite Hips lm lke 2 trop. 
‘But why, Gilbert?” It was the first time he had ever used 
that name; it vibrated with the sincerity of a parent arguing 
with w'stubborn child. “Why? Aren't you both getting along 
all right? Isn't there room for you both in this—" 

“There is not!” 

“Look what you've accomplished.” ‘The banker's voice was 
leading: his eyes as well, “See what a magnificent thing you've 


‘hich couldn't have been done without your help, Mi 
Marston; no one appreciates that any more than T do. Bh 
its—" 

“Then why do it, my boy? And you are my boy 
to fed that Say shout your Gilbane "With tae Ioety 
{ours and those four splendid children —why, Mrs, Marston and 


Ttisn't—" 
‘It’s going to be 


Don't do it, boy' 
But Gil shook his head, fis eyes may have softened some- 
what, his “Bosh?” may’ have been a trifle husky, but— 
“Do you realize what Jim Wenden has been doing to me all 
tgs year 


“ise hen Sco niko pled. pl ash 
met The very frat thing he di, on the day we met, was to 
yuecze my that calloused paw of his—and I can 
soot tal the yoia of it noy- Wig old be do? Simply 
because I happened to be taken—taken, mind you, without 
‘any ' knowledge’ on my 
part!—to board at a house 
where they needed 
money—and where his 
girl lived. Hin giel! Plague, 
Tre Tr et 


ing the girl he cal 
And I fought! 


HES ret at rent 

to his left 
Shoulder and rubbed 
his eyes blazed again. A. 
powed-ead Br. Alan 

|—and Mr. Marston 
‘was incapable of inter 
rupting. 

“He ‘whipped me--and 
I whipped him. Gail— 
my Gail!—told’ me she 
loved ‘me. But was he 
satisfied? "No! When she 
‘went to Boston with her 
mother—what did he do? 
Followed her, and filled 
herfull of lies. About me! 
My wagon was no good 
it would never run; L was 
a dreamer, erazy—oh, he 
gave me a hellish two 
‘yeare! Because he almost 
convinced her, she went 
asway to, Europe, for twa 


Is that paid for? I 
‘smashed him a good one 
then! But what does a 
fist in his face amount to? 


“ 


‘Trying to make trouble in my plant! Forcing me into a race! 
And Wally—" he stopped for a moment. “Do you know what 
Wally seid to me bore he— He sid “Go get him, bos? And 
Tim going to pt ht No, Me. Marcon, Fm pong to cfuse 
your'advice this time, IT like yon. ‘Tremendous. You've 
come to take the place of a father 

iptocsaes that say when aie 

im. of humor appeared, 

twiteched—"when you came down 
the walk and onfered me off the 


Jim Wenden! As long as, 


adem eos ie oe 
er he'll do me harm: the only 
way to Trt hi i orb hi 0 


up—every phase 


1ot going to play his 
‘m not built that way 


to whip him fair and square, 

Here was the thing old Oliver H. Marston had feared. 
‘Young man to whom wisdom, even though it had been ac 
in years of living, was not welcome, Refusing to sce that en 
es friends because they make us wad and mak 
0 to work, And Gil refused to accept that view! 


A 


"Tbe proposed to play fair, at least. Mr. Marton 
BS sighs a the band ima That ree wo spats the 
ender shoulder slipped! off, slowly, with a lingering. drag. that 
wara caress, “A thterakinved hand oa which Hue veins showed 
‘And Gil went on, 
Hac your by, he aid more quietly. Lota. ot 
so nweh nancial as moral, Fim going Lo put ona price wat that 
‘lean him ot ee 
That's tat Ton 
ing todo. An 
{hat means fots of 
things. ‘But T want 
to be able to come 
to you as T always 
hagemmay 1? 
My’, if you 
came Yo ive al 
House all the time, 
nothing “would 
ease mie bet 
“Thanks, N 
‘Those Kids of 


for once—T call you 
father?” 

He reached out 
slender “hand and 
srippe the others 

a mighty gri 
Silently. Thea be 
turned on his heel 
and left the office 
abruptly for a sec- 
fond tine, while old 

Marston 


ed out a huge linen handkerchief, blew 
chuckle 


And that day: 
the world, 


conference took place. There was Mac. whose grizzled hair was 
turning white but whose eyes blazed; there were red-headed An- 
drews and black-headed Morton and keen-faced Bob Lees: 
seated about the long table with 6. 


were unchany 
Te they hal Been when they fmt gathered aboot GW. A 


why not? They were not old; the average age of the four was 
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NEXT MONTH 


First installment of @ thrilling new novel o} 
the marily picture Sudioe af 


“THE MOVIE MAKER™ 


‘The tricks of the camera—the mechanical inj 
marvels of production—the sec 
laboratory—the new arts of lighting and make- 
the wonder indus 
picture miaking discussed with fullest detail in 
a story of breathtaking interest. 3 
Order the February Povvisn Sctexcr 
Moxruty from your newsdealer now 
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not much over forty. ‘The players of that Game were young, all 
of them, A. young man's city, Detroit had become, its streets 
alive with the bustle and rush of Youth the lobby of the Pont. 
Chartrain Hotel looked more like the meeting place of a football 
‘crowd than the headquarters of merchants of speed. Young. « 

“We're going after im Wenden, 
said Gilbert W. Herrick, | “We 
going after hint hard. He's had hie 
innings: he's been the top dog loug 
cnaugh: Well get hint? 


NE era all, they nodded. They 

knew: they had not fought 
hrough all the years without know- 

‘And they. were ready. 
‘Ann the fight will be fought 
right here in this plant," the boss 
of tern al went on. With yu 
in the shop; with you 

re going to have a cire 
Selling that blow-hard!—with. you, 
Mort and Lege—oh. what's Ue use? 
With all of us! Let's go!” 

‘That was the word that crept 
out through the great plant, 
was as unconfinable as air, that news; such a potent project 


ts of the film 


of 


could not have heen withheld. Especially when it was soon made 
public by way of full-page advertisements announcing price cuts 
all along the line, 


‘There were many old-timers in that great plant. ‘Two of them 
‘tion of still having numbers three 


proudly claimed the di 
ir pay roll cards. Many of them were depart- 

ment heads, many of them were superintendents—and all of 
them chuckled, and passed the word along. What can't a man 
‘do with a force like that 

Dochind! him? Force—that 

Ford mean ore things 

in shop parlance it means 
‘employees, the pay rel; 

© inmanother sense it means 
vigor, active 

power, might, In 
the Herrick Aus 
tomobile Com- 
pay it meant 
both. “The walls 


those quiet rooms 
that were se- 
cluded from the 
rest—the labor- 
story and exper- 

tal rooms; 


‘expecially in the 
‘experimental room,” Mo- 
tors began to hum; silently, 
for they had perfected a 
mufiler that merely sighed 
os cctaaned the nae 
‘chine gun explosions of high 
speed engines. ‘The hum of 
Bears, yes: the clicking of 
Valve tappets as well: and 
the whine of a dynamometer driven at all ranges with all kinds 
‘of resistances applied. 
‘There was a four, east en bloc; there were sixes, one of them 
V-type eight, All with 
c th speedway and 
‘namometer—wascalling for higher speed and greater efficiency. 
‘ontest committees were lowering the piston displacement max- 
imum every year they had to keep pace. There were all sorts 
of sef-startiny 


carburetor to be attached below the seat. Some optimistic 
inventor had conceived the idea of pumping a rich mixture into 
the cold cylinders and manipulating the spark lever in the hope 
of catching one cylinder at the explosion point. ‘There were al 
Kinds of mechanical devices with springs and pulleys and gad- 
gets. Aus everything that went into the (Cantinned on page 108 
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A Plow 250 Feet Wide 


Mia - 7 


is gO 


armagautonnt 


eed 


CROSS the field, advanei 
weed of ten to 
miles an hour, a 
monster of ion myn 
‘Smoke belches from its fun- 
Oh w tower platform seventy-five 
thtating rds that loudspestaes ey 
shouting orders that relay 
to the crew of thirty-six men, By levers 
Chek operate great pals nad ebla, be 
manipulates Jo span a swa 
‘of more than 250 feet, Now the mechan 
monster has roared past, and where 
there was only smooth earth before, the 
‘entire field is plowed in deep furrows. 
‘Far from an idle dream, picture 
of what may take place on American 
farms in the very near future, according 
to Prof. Erie R, Lyon, of the Kansas 
State Agricultural College, who suppl 
the sketehes and description from which 
i the drawing of the 
iown above. 
probably rather stall as meee 
rather small as compared to 
some of the monsters that will be used in 
Iture when the age of man-made 
hy necsrsle txrng sethods with 
thee machines, millions of men will be 


‘The tractor ofthe future, plowing, harrowing and planting nine sauare miles m day 


Machine of 6000 Horsepower with 


Crew of 


released from farm labor for other useful 
ork. Farmers will band, together for 
codperative use of such machines. In 
way, Prof. Lyon's calculations convince 
hhim, their farms will yield mew riches. 
Seven eighths of the farming population 
Will be freed for other forms of production. 
Such a machine as Prof. Lyon visions is 
‘8 6000-horsepower mammoth. One 
electric and two. steam-electric power 
plants will drive i, burning five tons of 
fuel an hour. At a speed of ten miles an 
hour, it exerts a hundred-ton pull—sufli- 


and seeding. One such machine cou 
farm two townships, or seventy-two 
‘square miles. 

‘In use, the machine runs along a spe- 


ly prepared thirty-foot roadw 
cersing the middle of the fields. Cultivator 
‘or plow arms hang in gangs from twelve- 
foot aprons on the underside of the i 

mense bridge arms. Each apron has 
en sects ator oe spent ca 
stantly adjust (tof any gang, oF 
erty ‘occurs 
futomatially when an obstruction, is 
gneguntered, by means of metal pilot 
‘that closes an ‘ireuit. The opera- 


Thirty-Si 
and Plant Nine Square Miles Daily 


to Cultivate 


tor on the bridge arm can shift a gang of 
cultivators sideway’s to center them on the 
rows. The machine ean cultivate as many 
fs seventy-three rows at on 
Although the giant tractor is conceived 
perticulary to cultivate ug ids 
dapted to smaller ones through, its 
ingenious mechanism. ‘Telephone wires 
restrung at fence height are easily strad- 
dled, but they are best carried in cond 
under tractor roads. ‘These roads wil 
normally be 252 feet apart, the width of 
the tractor’s span, but if necessarily 
nearer, the tractor can be run with only 
Dart of its tools lowered. 
‘Working twenty hours a day, in two 
shifts, the giant tractor could 
‘more than nine sqtiare miles, or 5700 acres, 
daily—amore than four acres ‘a minute. 
Tebumnsabout five tons of coal an hour, ot 
the equivalent in oil fu ‘opera 
ons would require, ona commit play 
bout sixty days out of the year. ‘The 
sant would spend other time improving 
roads, leveling lands, running. drai 
ditches, and removing obstructions, 
Sid sh ia elie te aaa and 
water courses, build levees, 
spread good soil on barren spots and 
recover Washed-away soil. 
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Old Roman Furnace Found in English Garden 


HEN Owen Adames, of Havant, about 300 characters a 
Hampshire, “Engl 
luck with ‘his ap 

trees, he procured a spad 

to discover the reason. 
the rer 
et Ina 


nt. Roman times 


wel 
pipes to conduet heated air from the sub- 
terranean fire chamber. The invading 
Homans introduced the hyporauity a it 
ingland.” ‘The 

sand his daugh- 
ional treasures, 
hile others are searching amid the fur- 
tnwce tiles for further relies. be quickly: aimed at night, 

invention of new ill 
‘developed by 


telegraphic engineers in, America an 
Europe are working on the problem, 


Luminous Telescope Sights 


Muscles React to Light sights” 


r 
IGHT acts directly on the human 
museles, and not through the nerves 
ting, to 
Physiologial 
ity of Vienna. 
the effects 
light rays on the nervous systen Survey 
served that the muscles sub 


exposed thein to the ht 
In every icles. showed. the 
same contras Within a short tin 
Dr. Lippay expects to show more intri- 
cate influences of light on animal life. 


Stock Ticker Must Speed Up 


{TROUGH the invention of some new 
of ticker that will print as many 
‘48 300 characters a minute, the New York 
Stock Exchange hopes to avoid such 
confusion as recently occurred when for 

‘of stock were 


of the University of Moscow, who 

jims startling discoveries. re- 
ganding the effects of the spots on 
Fuman conduet. In a paper read 


‘of a crime 
decreases according to the near- 
‘ness of the period of the sun spots’ 
greatest activity to the time of the 
rime. Sun spots produce an 

jormous quantity of electrons 


srworked 
the city and 


‘cause notable alterations in man's 


specilators do, and many brokerage 
ice emotional and vetitional centers, 


offices did not hear reports on their sales 
urchases nintil an hour later. 
ese tickers were geared to print 


rendering him in a certa 
irresponsible for his actions. 


IKE a rifle, a powerful telescope may 
y the 


How the strength of « hammer was demonstrated by 
‘Sitter were fastened to the hamaver i Ube experiment 


Sanwary, 128 
New Zealand Opposes Burial 
Of Identity in “Australasia” 


EOGRAPHIES must revise their 
nomenclature if the commercial 
interests of New Zeal 


portant division 
In its 


t of Australia, 
Australasia 


‘consilar off 

ers of Com 
say: These 
terms both ignore ou identity 
‘and submerge our individuality. Many 
Jrople regard the words as descriptive af 
4X greater Australia, We are separated 
from that country in ways other than the 
1200 miles 


weight could pull the 
's head from the ha 


it injury. 
make the test as severe 
the harnmer was 


hung from a erane hook by a 
clamp that grasped ite han- 
‘lle, while the ring that held 
the “heavy 


‘en-passenger 
was attached to 

signal 
the platform with its heavy 
Jo into the air 
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Why Furniture Weighs More 
In Summer Than in Winter 


‘HE weight of furniture varies with 

the seasons, according to the U. S. 
Forest Service. No matter what kind of 
‘wood has been used and how it has been 
seasoned and finished, the woo! takes in 
and gives out moisture with changes in 
atmospheric humidity. This is the thing 
that causes shrinkage and swelling. 

‘On a dresser weighing 200 pours the 
change will be as great as twenty-four 
pounds, In temperature of 
seventy degrees dry. heat 
from a furnace the moisture 
content is about three per- 
ent of the ove 
of the piece as aw 
‘This is based on 


's weight in water, 

making a net change of 

twelve percent or tweaty- 
F pounds, 

Paint, varn 


tne dl not in the long run 
the moisture content. 

‘They check absorption and evaporation, 

and consequently prevent sudden swell- 


ings and shrinkage which place severe 
strain on furniture. ‘They help, also, to 
or drying of 


treatment as the upper surface. 


AILRubber Speedboat Buile 


LL rubber, the first of its kind, i 
ren 


re of softer spongy mate. 
oes not absorb water, 
‘wood does, no boathouse is required. 

‘Seaplane floats have also been built of 
the new experimental material, which is 
‘tested by a great rubber company. 
Tkis probable that an all-rubber airplane 
will be built soon, 
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‘The Los Anat con 


a 


EAS | 


on Feminism 


HERE is little danger that “the 
‘women are going to run everything.” 
So concludes Julian Husley, ‘scientist 
and grandson of the great Huxley, We 
tare not headed even for full sex 
he says basing his view on anthropolog 


venture 
only that the 


men or women?” Huxley answers," Both. 
‘The physical brain at 3s" sexually 
blank. In it certain secretions of 
the glands pick out and bring into action 
the nerve paths appropriate to men or 
women. A recent investigation in London 
schools shows “the intellectual dif 
ferences between the sexes are ¥ 
much slighter than popular belief allows.” 


——} 


Miniature Airplane Contest 


ODEL, silane, big ond. sul 


auspices of the city’s playground as 
ciation, Their youthful makers saw the 
noslels Lested for airworthiness by towing 


tothe back of 
Later they flew 
tuner their own power, Some of the 
fable performances of flight and weigh 
Titing ability. 

William Atwood, high school youth of 
Riverside, Calif, outdistanced all « 
petitors by winning two cups and te 


special fra 
4 automo 


them from 


blue 
ribbons. One of his rubber-motored craft 


four 


set an endurance mark of fort 


plane flew for thirty-seven seconds, 

“The cela the. garrels where 

children ‘make their toy planes,” said 

Assistant, Secretary. of “War Davidson 
re as important. 


A 15Mile Butterfly Swarm 


dens of the Cascade Mou 
the State of Washingto 


of flying butterflies ten or fifteen miles 
Jong and three or four miles wide. From 
their description of a few that descended, 
it is probable that these were the brow 
black-narked weed butterfl 
seen about the juicy plant all over the 
mintey. ‘They are known to migrate 
southward in huge swarms to pass the 
nds of birds prey on 
flight, eatching them 


“Hare's” Camera Films Dogs 


GLOW motion pictures of racing gr 
hounds, taken as they pursue an 
$dletrc hare” are made by # new Brit- 
ish type of gyro-balanced camera, 
Clockwork drives it and the camera is 
attached to the body of the hare. 

This remarkable “animal an imitae 
tion rabbit propelled around a race trac 
—is used widely in England, where grey- 
Round racing i popular, to inate the 
dogs chasing it to great, bursts of speed. 
Remarkable photographs of the dogs in 
faction are expected of the new camera, 
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No Muscle, Just Touch of the Hand Steers This Car 


VEN the frailest person, it i 

can maneuver a heavy car 
sng oenag through the aid of new seer 
ing amplifier, said to maguify ten times 
the power of his touch on the wheel. Tt 
relieves the strain of driving by 


pply the steering force, 
Neiman, a sted! engineer, invented 
the novel device. 
When the operator of the car com- 
mences to turn the steering wheel, a fr 
clutch immediately connects 
Tt revolves without additional 
tically stopping at the prop- 
‘easily as if nine men were 
‘The driving 
, housed beneath the 
motor hood, ean be disconnected 
to permit hand steering if the 
engine should fail. 
cw. An additional advantage is 
spite < that there is virtually no loss of 
thet motion between the steering 
wheel and the road wheels, 
which are therefore instantane- 
ously responsive, Not only ean 
the driver alter the direction of 
his car with virtually no flr, 


pa 
percent grade, stopped inthe 
of the hill and started. again at 
the will of the driver to show that gears 
“olts and shocks caused by clun 
‘are-dispensed with in this auto, 

fand there is. no danger of str: 


sid, should be of especial ad- 
vantage to women drivers. 


Ing right term. Pig’ 4. Mow fiction band cognees 


Terie fa ree one re Coast-to-Coast Runner Has Motor Convoy 
tied for lubeican iv reduced. De GOMETIME: in the near future, if ‘The truck carries spotlights to ile 
Levand spent six years perfecting theear. plans he young eth 
Tevett 
One-Speed Streets Planned - _ eroup ol 


He has no 


to 


n California, taining 
the hong rid ; for the transcontinental race, with his 
lasse-over rio 


te 

fe teliever. tbat. the ‘umtal” confusion 

trould largely be eliminated. Sock a plan 

cht be'sppied with success to slany 

‘r Mls where overtaxed streets 
area problen 


Anti-Headlight Spectacles 
COON you may. he able to drive at 
ight undisturbed bythe glare of 
ights, A’ new Kind of 


‘The spectacles are a clever combinat 
of a German type of glass. 
yellow-gray in color, that shades into 
lear glass at the bottom of the lenses 
‘The upper part shields the eyes from 
e lower permits unobstructed 
vision on the road for driving. 


. es to New York City ia sixty days, 
‘raining run with the motor tack comray that will supply food and sleping quarters 
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Engine and Electric Circuit 

Test Antiknocking Gasoline 
‘OW effective is an antiknock auto 
fuel? To test the ability of various 
blends as preventives of knock- 
an Eastern gasoline firm has per- 
fected a new type of testing machine, It 
consists principally of a. one-cylinder 
tengine that is run on the fuel being tested: 
fan outside pin, piercing the eylinder head 
to rest on the piston, is 50 arranged that 
it only slight 


When a knock occurs, the bouncing pi 
cloves an electric creit fr a, moment; 
sage of electricity is registered by 
liberation of a small amount of gas, 
By tbe coves ns bony gual 
After the engine has been run for a 
definite period, the total accumulation of 
‘gas is measured to indicate the amount 
‘of knocking. A sample antiknock fuel of al- 
ready known characteristics is also tested 
in this way and used in the experiments 
‘as a standard for comparison, 


Where Is Motor Cemetery? 


T'S easy to throw away your old hat, 
‘or your diseurded. cookin 
what is to be done with 


at lateconte 
es how they tole. the 


river 
nps to flattening them 
mon city dumps. One 
Norfolk, Va, covered the situation 
by the adoption of a special ordinance. 


Harmless Block Halts Cars 


GHOULD Chicago's motorists fai 
to halt their cars at “stop streets,” 


Gstablished at dangerous crossings, a 
jolt from a new traffic signal, shown 
ow, reminds them of their 


‘and bears the word “Stop.” 
its formidable appearance it 

at beneath w cars a specding 
ic seoamees nee 


‘Ata dangerous cromting it foks lke a so ste! sign to bok 


‘he motor if he dors ot heed fe Actually fe 


‘lek if the car ite, but 1 gives driver jolt ae a reminder 
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shows just how far the motorist can go, 
whem stopped by traffic signals, without 
ohstracting pedestrians crossing the street 
in front of his ear. 


Rubber Tracks Improve 
New Caterpillar Tractor 
RUBBER tracks for caterpillar trac. 

foe mpeaaned “wale tor tron 
years, are. now being marketed. They 
Cie ator” ead phy ad 
sas uot to injre apa 
Powerfal trectoa, however, ls aid to Be 


that revolves about the wheels. 
‘Their large width as compared with that 
of automobile tires makes wear a slow 


tracl 


process, the tests showed. ‘Their re- 
siliency, meanwhile, cushions the entire 
machine and adds to the ile ofall work 
ing parts. ‘The rubber track machines 
are also ‘recommended for use within 
industrial plants. 


Motor Mortalities Increase 
DEPARTMENT of Commerce sur- 
ey of seven, great cities shows 

903 "persons killed ‘by automobiles in 
the twelve months ended last August, oF 
seven percent more of the total popuila- 
tion than met a like fate the previous 
twelve months. ‘The present yearly death 
rate is 217 for each million population, 


The Auto-Memory 
TT IME to change the 


«il or grease. in your 
car?” Compare the num- 
bers of a new reminder 
dial with your speedom- 
ter reading, and it tells 
you in an instant, When- 
ever you stop for ol, Look 
at your speedometer read 
‘add. the mumber of 
miles. the manufacturer 
recommends for oil 
changes, and set the upper 
row of your reminder to 
the new figure. ‘The bot- 
pencter 

to either figure, 


fatter Tt 
you 


Motor Light Pierces Fog 
NTENSE colored beams of light from 
‘a new form of automobile lamp are 
said to pierce fog and reveal objects that 

ordinarily would be hidden by the w 
vapor. Particles of various metals, in 
cluding gold, silver and platinum, de- 

posited in minute quantities in the gl 
of the lens, produce the color fri 


Not only docs the peculiar tinted light 
introduce a new system of fog penetra- 
makers say, but much of 


ry spotlight’s blinding 
flare is also limtnated. 

A special device built into. the 
novel lamp permits it to be con- 
trolled from the driver's seat through 
knob on the instrument board, an 

ited in any desired direction. 
the lig 


t is extinguished when point~ 
‘would blind ai 


Limiting Truck Speed 


ATEST device to regulate the speed 
‘of motor trucks is the "*monoblock, 

‘a French invention brought to the Un 
States and recently demonstrated in New 
York City on a standard sate al oa 
ton vehicle. Weighing only two and a 
half pounds with its cast al 
closure, itis attached between the 
‘manifold and the earburetor of the truck's 
motor. With the monoblock in place, the 
truck ean never exceed a certain 

‘Automatic governors have already been 
used on trucks to some extent in the 
United States. ‘The new lightweight de- 
vice is adjustable to any desired. speed 
from, say, twelve to twenty miles an 
hour. Itis said to prevent wear and tear 
on the motor by making sudden bursts 
of speed impossible; and_by, avoiding 
consequent fuel waste it is claimed to 
reduce gasoline consumption from fifteen 
to eighteen percent. 

-veral concerns using lange numbers 

of trucks are considering adopting the 
‘monoblock for safety and economy. 
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(curious 


Inventions 


ge ; 


‘How Electric Plow Wars Against Crop Pests 


‘The wires of thi plow, invented by H. Le Roe, of Pittsburgh, de- 
erbed In the November Poritan Sciesce Money Mash 105,000 
(ltr of current batween the plow shares ti all peat in the soul 


Lr 


A Health Hat of Glass 
‘The mew glass that is said to 


; 
i 
i 


ay 
F 


| 
ull 


i 
i 


‘shown above. ie 

ring that fa worm oo, 
that Use wearer bt 6 

e 


> ae 


e 


Deadly Power of Rifle Increased 
High Army staff oficers and others witnemed recent 
tts of the new automatic rie invented by J: D- 
Pederson, pronounced the deadivet yet tale 
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Glass Hats to Aid Health; 
Sailboat That Has Wheels; 
Stopper for Stocking Runs; 
Many Other Useful Devices 


New lesions Is Racha DiS va 


‘The transitter of this telephone, 
igen or ein pcs fa ete 
ie curved tH sugly mgnaat 

Your throat.” When you spesk, Your words 
Mie" eeumanited, but the racket te excaed 


Electric Boat for Children 
‘a, efoto run bo storage tate 


{erica hae an natomotile starter 
" See ereend oon See Soe 


First Aid for Silk Hosiery 
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Poaumed May Make 


NE of these days, in a device that 
exerts @ pressure as terrific as 
would be the weight of a house 

upon your thumb-nail, chemists may 
succeed in making’ diamonds as fine as 
any, you might buy at a jewelry store! 
Such a machine has just been invented 
by James Busset. a French engineer. 
Within the massive walls of its test 
chambers, sustained pressures reaching 
the tremendous magnitude of 300,000 
pounds to the square inch—ten times 
sreater than the blast of a naval eannon— 
fare said to have been achieved. 


WWI his apparatus perfected after 
exhaustive tests to ascertain the 
right steel to use and the best. means of 
controlling the stupendous forces, Basset 
proposes to establish in France an“ Insti- 
tute of Ultrapressures” where chemists 
engineers at lust can find out how all 
Kinds substances andthe behave 

when squeezed beyond recognition. 
Liquids, for instance, generally, re- 
garded as almost incompressible, undergo 
ges. Petroleum was turned 


or very Me oostee 
Sonat a in chemistry 
ncrystallography may comeont 
the new invention, Cases thought to be 
inert may react chemically, as did nit 
when former. investigators found Ul 


plonoe wed bs es tants 
1 is given a new tool in Basset's 


monds is a possibility. Already experi- 
enters using the power of high explosives 
‘or the relentless pressure of cooling molten 
steel have succeeded in making diamonds 
f fiftieth of an inch in size. With the 
‘enormous sustained pressures now to be 
‘obtained and controlled in Basset’s appa- 
ratus, science may at last imitate 

large scale methods. 


ATURAL diamonds are b 
have been formed from ordinary car- 

bon, familiar to you as the coal you burn 
‘a slightly different state—as the 
a peneil, perhaps by the terrific 

hheat and pressure of voleanoes. Henri 
nent French chemist, sought 


interior enough for 
Moissan, dissolving away the final lump 
with powerful acids. to find tiny diamonds 

e blackish, others transparent. Sir 
“iatiam Crookes, noted English physicist. 
exploded charges of cordite in a closed 
steel cylinder containing carbon and also 
obtained minute diamonds. But neither 
experimenter could control his giant 
pressures, or hold them longer than a few 
moments at most. 


At last this is made possible 
ingenious construction of Basset's 


ally pumped into the large 
bottom cylinder of the ap. 
paratus, where it forces upp 
ward a massive piston. The 


bist end is a slim 
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Diamonds 


rod of hard steel sliding up into the close- 
fitting, slightly cone-shaped bore of a 
massive test chamber. Here the mighty 
pressures are thus gene- 

rated, ““Ultrapresstres"” 

may be maine 

/ tained for weeks 


ents the escape 
vents the escape 
af the contents 
ince no gage is 
rade that could 
measure the 
pressure, a 
Iseonnected only 


by proportion it 
indicates the far 
greater pressures 
existing above, 
os in ee 
reinforced with hoops to prevent their 
oe = aa a 
by the slim piston are communicated 
Urroughout the experiment vessels, 
tly endangered 
during the prolonged researches that 
this device, Now 
ber would blow up: 
. wreaking havoe i 
the laboratory. Now, the inventor says 
ei ection Camm anes 
that is safe even under the gigantic 
acs 


Concrete Walls Smoothed Like Stone 


DMB25S2f molding boards, and 
surface irregularities, are whisked 
away from a concrete slab’ as by 
through the we ofanew electric tok, The 
versatile device is equally useful to re- 
nt from brick walls, or to cut 
the brick for the application of stucco. 
athe head of the machine its either 
cutting tool, equipped with twenty-four 
toothed steel ent 
‘of grinding material to smooth concrete 
‘surfaces. Sone is light. we 
ing only twenty-three pounds. Ti can be 
handled by a novice, its makers say. 


Want Advice on Oil Burners? 


ME four thousand oil burner ii 

stallations have been investigated 
thoroughly and from all angles by the 
Popular Scieace Institute of Standards 
Advice based on the resultant findings 


‘will be gladly furnished free to readers. 
Satisfactory answers are dependen 
however, upon 


garding the conditions in which the burn- 
er is to be used. Inquirers must supply. 

(a) Number of rooms 
in house; (b) type of heating system: (c) 
‘annual coal consumption: and (d) is gas 
or electricity installed? Address Oil Burner 
Service, Popular Science Institute, 250 


January, 1928 


POPULAR SCIENCE MONTHLY 


Motorized Manicure Machine Saves Time 


Potting the finishing touches on « manicure with 
‘the blfer of the machine that operates all the 
Inetaments by electricity ike dents’ motor 


Storage Battery Locomotive 
STORAGE battery that weighs 
thirty-nine tons drives the largest 

“lctrie locomotive in the world that runs 

fr. Capable of hauling 
he engine has just been 
ng. service in w railroad 


Novel Fireproof Wastebasket 


WASTEBASKET fire can start 
from this new office receptacle. One 
of its metal sides swings open, by a con 


Yenient hand tab, to receive unde 
papers, When cloved it is fireproof; even 
A burning match or cigarette within can 
cause no damage to office or furniture 


DW you can have a fast 
motor-driven manicure! 
‘A machine with five different 
attachments —filing wheel, 
‘emery wheel, cuticle 
Point, cotton point for 
Cleaning under the 
hails and” buffer of 


chamois disks—is the 

on of Mrs. Ida 
M. Eldridge, of Los 
‘Angeles. Metal guards 


protect the skin when 
the wheels are used, 


Axles Made Four a Minute 


"RONG but lightweight railway axles 
‘are brought nearer by the revolu- 
tionary idea of Charles G. Steele, a 
California inventor. He has perfected a 
machine that turns out hollow stecl axles 
at the amazing rate of one every fifteen 
seconds. Railroad men who recently in- 
spected his device pronounced it a sue- 
cess. Lo preceded the final 
demonstration, Steele says. 


Metric Measure in U.S. Asked 


SEVERAL anillion persons, in more 
than 100,000 petitions, have urged 
Congress to establish the metric system 
of weights and measures in the United 
States, according to the Metric Associ- 
ation. ‘The General Federation of Wom- 
en's Clubs also has called on C 
to scrap our present measures such as 
yards, rods, gills and pennyweights, and 
‘Substitute instead such units as the meter 
pom el titer or wed gents 
liter or world quart. 
Every civilised country but two, it is 
ited out—England and the United 
Beates-—ones the metric system, with itx 
convenient units divided in tens and 
nundreds, Many manufacturers here 
the change, calling attention to 
the expense of serapping the old stand- 
ards. Metric supporters reply that the 
substitution ‘be made gradually, 
and its expense largely paid for by the 
resulting increase in foreign trade. 
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Origin of Life Is a Riddle 
Yet Unsolved, Say Savants 


IXTEEN University of Chicago pro- 
fessors have issued a symposium 
rdinary 
achievements of science, “But in all 
the book says, “it, must. be 
admitted that the problem of the origin 
of life has not been solved. At best. we 
have nothing more than a series of pre- 
liminary hypotheses. ‘The actual begin- 
ig of life remains an unsolved problem, 
gap between earth materials and 
‘matter has not yet been bridged.” 
But,” says Professor Rollin‘. 
Chamberlin, “the study of geology does 
show that at a certain stage in the history 
‘of our globe the proper materials for the 
starting of life were. brought together 
under conditions which then were pecul- 
iarly favorable for their interaction and 
the starting of processes leading to the 
functions of life.” 

Tateresting is the description of one of 
our early ancestors, the Ostracoderms, 
meaning “the  sheil-skinned.”” ‘These 
forbears, earliest. vertebrates of which 


fossils have been found, had neither jaws 
nor limbs. ‘They had a natural protective 
covering of bone or other hard substance, 
The conclusion of Elliot R. Downi 
who writes on human inheritance, is 
“The child starts where his pare 
started, A more favorable environment 
‘may help him progress faster ai 
than they, but it does not, so far as we 
now know, change the nature of the 
germ plas 


Head-Hunting Laid to Women 


“FOR the most part the infuenee of 
the Dyak women is on the side of 


Borneo Jungles.” 
‘No Dyak, the author says, is a real 
man until he has got a head, So the 
Dyak fortifies himself’ with an 


‘and 


head, there ina fast. ‘The whole th 
a rite deeply interwoven in Dyak rel 
“nether writer ho bate the nay 
ry of the savage upon the female 
dea is ©. W. Domville- Fife who r= 
remote parts of the Sudan, 
Africa is still the Dark Continent. He 
nearly lost his life at the hands of sev 
foot savages because of his desire to see a 
ritualistic dance marked by “the low 
Jingle of necklaces, the beat of the tom- 
toms, and the wail of gut instruments.” 


Labor Saved by Machine Age 


SHROUGH the marvels of modern 

machinery, only sixty-seven men are 
dow sequin. ba Us avenge to So ae 
was the work of a hundred twenty-five 
Fears nea, according tothe "National 
Endustral Conferonce Board, At this rte 
fntpelve. mon Wil be, ebtag’ the sume 
workin 1030, 

But machines have not thrown men 
cnt of work, because as production hes 
increased, so has the demand for addi- 
Tonal commodition 


rage= 
the 


cn 


Telegraph Pole “Medicine” 
Injected with Huge Needle 


(TRE practice of giving logs » “hypo- 
mic injection’ to preserve them, 
fed in Germany not long ago. has 
read to England, and a new tool has 
been invented to do the work, ‘The new 
scientific 
method is being 
used to inject into 
telegraph poles a 


Many years are 
said to be added 
pole’s life. 
fs treat- 
iment of wood is a 
step that may lead 
eventually 
to. con 


‘of transinuting wood into rock. 


German Shipyards Come Back 
ERMAN mi 


ne science and industey 
fe come back since the wa 

German shipyards built 188,362 ton: 
1925 for export to foreign owners. against 
the 183,087 tons built by’ British. ship- 
yards. In 1913 it was Germany, 28,578 
‘and Great Britain, 487,102. Germany’ is 
now second in total tonnage built, with 


499,700, Great Brita with 
1,194,957. 
‘The United States in 1918 built 216 


ships totaling 265,589 tons, and in 1925, 
125 ships totaling 207,888 tons. 
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jctured below, Tts twelve separate 
Sreskers, combining the eect. of 
tones and horns, are united to sound 
srith one mighty voice. Ten feet high, 
The entire spear is powered by a 500- 
watt builtin amphifers it, weighs, 
{ltogether, more than a ton. Neighbor 
Fesidents "and. passersby near the 
building can hear in its loud tones the 


entire program that is being 
broadcast from the station. 


Toy Balloon 
Spans Ocean 


ROM New Jersey to Vene- 
ucla flew a toy balloon 
recently, and a South, Ameri- 
can chicken fancier picked it 
up. Tt had-been released by 
A. . HL Perry, of Hasbrouck 
Heights, N. J, who had at- 
tached a card bearing his name 
and address, He received word 
from the Venezuelan that the 
balloon had! successfully eromsed 
the se, to land in his back ya 
scaring his poultry out of a 
wth, ‘Thus a new transoceanic 
ight was written into the annals 


Ready-Radioed Homes 


TRELESS aerials, lead-ins, and 
grounding switches were standard 
fixtures, the same as plumbing, provided 
in 300 houses that were recenty built in 
Newport, England. The concern erected 
them as an added attraction for its homes, 


and by doing the work itself was able to 
ce that they were installed uniformly 


What Do You Want to Know? 


LA SCIENCE, MONTHLY 
pee a ns 
reenter aes 
problems within its scope. Queries should 
eens Soe 
Porvtan Sctexce Montuty, 250 Fourth 
Cr 


domme heen topes that 
Silthe ar wath ter voices, 
ew Jersey, beendcaning 
Speaker ie tem feet high 


The erent $00-watt amp 
Soe for the tecive 


Ege partion ot the ity 
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Tiny Car Warns of Big One 


PROTECT pedestrians from cars 
that emerge from its driveway. a 

London firm of caterers has installed a 

novel warning signal. WI 

truck i 4o emerge miniature a 


‘operates autom 
After a car has left, the miniature rolls 
back out of sight. 


Chases Flies 9200 Miles 


HOUSANDS of flies, believed to 
clucle several kinds hitherto unk 
to science, were recently brought bac 
Dr. J. M. Aldrich, enton 
Smithsonian Institution 


A study of these 
portant, since they 
‘most dangerous comp 
Dr. Aldrich, who was collecting two- 
winged flies, technically known as. the 
Diptera and including such well-known 
members as the houselly, tsetse fly, mot 
‘and. gnat, found the Yellowstone 
hol Bok She how electing ge 
ye had ever explored. In another locality 
he found a few species of flies at chilly 
altitudes of 9500 feet. Although 35,000 
Kinds of fies have been described, ‘Dr. 
Aldrich says there are probably” 150,000 
different species still unknown 


Grass Saves Coast from Sea 


GAVING, the coasts of England, and 
Holland from the battering sea 


the 


townsendi 


turage and its rapid growth. 
ly, by accident, its coast-preserving, 
qualities were learned, and British agri- 
cultural experts commenced to plant it 
systematically along shores that suffered 
most from the sea. ‘The experiment 
proved a great success, and the rushlike 
plant is now used in’ Holland, too, ts 
reclaim the shore front by rendering the 
soil firm against the eroding waves. 
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Police Club Traffic Light 
THEIR attempt to solve 

ie problan ba Paria, enthorises 

Sia tipay outa reunchabie new ctr 


signal light built into a gendarme's club, 
It has two lamps, red and white, con- 
trolled by a switch, A battery on the 
officer's belt supplies the electricity 


raffie posts spotted with lamp bulbs 
fare another suggestion for motor con- 
trol recently demonstrated in Paris. I 
at dangerous intersections, they would 
guard against collisions 


The World a Steam Engine’ 


E heat imprisoned in the depths 
the earth will supplant coal just 
‘4 soon a some economical method can 
bbe found for drilling through the earth's 
rust to a sulcent depth and releas 
is the contention of Job L. 
Hodge, English enpieer 
Hodgson would make two types of 
wells, one to the amazing depth of thirty 
only five 


ter than that s 
cal inown to be available. 
depth of thirty’ miles the temperature 
1000 degrees Fahrenheit, At that depth 
there are incandescent. rocks. ‘To, raise 
nouigh steam to produce 4000 horse 
power all that would be necessary would 
be to let a column of waterfall on th 

‘The thirty- 
wide. ‘The steam from the well would be 
collected ina gigantic bole, 

‘or lower temperatures Hodgson pro- 
poses two vertical wells each five miles 
deep, interconnecting by horizontal pas- 
‘ages of thirty miles each. 

Hodgson’s scheme for utilizing the 
earth heat for industry cannot be called 
entirely original. Italy has been doing this 
very thing at Landarello in Tuscany, and 
Ttalian scientists are at the present time 

14 means to utilize the vast stores 
‘of heat in Mount Vesuvius. 


Roads of Tinted Concrete 


REEN concrete “which will har- 

monize with the rich semitropical 
verdure and growing crops” is the mate- 
rial of which Cameron County, ‘Texas, 
plans to make its new six-million-dollar 
system of highways. On a smaller scale, 
colored: concrete roads have already 
appeared in certain parts of the country 
‘many of those built in parks and on pric 
vate estates have been tinted. 


Mechanical Baseball Thrills 


NDOOR baseball of a novel kind is 
Plajed in a eockinical guns recent 
invented by L- B, Eliot of San Francis, 
Originally” designed for disabled war 
Yeterans it fe rapidly growing in popul 
’At entire contest with all the var 
atlons and thrills of «real league gum, 
tan be played wth the new device. 
bale are chy ring them 
down a carved side, while U 
layer tres to hit them with a minature 
Twiveled bat. Hl can score a hit or home 
Tun, depending on where the bail lends 
The muses the ball and it hits the back 
stop, m trike is eallod against his 
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Two-Story Motor Houseboat 
Tours at 50-Mile Speed 


LE the comforts of home while yor 
travel are provided by a remarkable 
wehicle now under construction by a 

Rochester, England, air firm. 
ht,” it has two 


ries its capacious in 
1s lounge, bedroom for eight. passenj 
bathroom complete with shower, 


ind the driver isa kitchenette and bunks 
for the “crew” of three. 

‘Six great pneumatic-tired wheels sup- 
port the chassis, and a 110-horsepower 
engine drives it. ‘The owner of this hotel 
fon. wheels, w am between 
##24,000 and $30,000 to buy, will be able 
to tour anywhere at fifty miles an hour, 


First World Crop Census 


\ 1990, it is expected, the first world 
agricultural census in history will be 
completed under direction of the Inter- 
tional Institute of Agriculture at Rome. 
‘This is the recent announcement of Leon 
M. Estabrook, director of the project and 
chairman of the U. 8. Crop Repor 


Board, who has visited every capital 
Europe and North Africa to discuss the 
plan with government officials. 


Only thirty 
ing less than half 
have taken a nat 
and: livestock’ in. the last 
years, In many countries new gover 
Srganizations tust be formed to effet it; 
but all promise heartiestcoliperation. 
Estabrook will next visit the Orient. 


Light Gasoline for Planes 


“DYATURAL gasoline,” made from 
tural gas, recent 
Jue as an fuel 


eaeacy got 
prove important in distance flying, where 
every ounce of weight carried counts, 
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Bicycle Pedals Drive Novel Plane’s Wings 


tempted flight by i 
Lehman Weil, at Curtiss Field, N. 
promises soon to take the ai 
‘markable “ornithicopter” oF wing-flap- 
ping plane of his own design, weighing 250 

nds. While two fixed wings, not un- 
Fike’ those of a biplane, support it in the 


air, Weil expects to supply motive power 
through a pair of bicyele pedals operat- 
ing flapping wings. ‘ald propellers 
telescope into a ‘area on their 
i ‘movement, to minimize air drag 


and ‘expand when’ they swing back to 
five the plane impetus. 
‘Meauvhile, George It. White, of Stony 
Brook, N.Y. ix testing another “odd 
“omnithicopter® in aceret in Florida 
‘Though Tt failed to take the air in 
fecent demonstration, White says he has 
flown it eight tenths of a mile, Tt is 
Inunched from a speeding automobile. 


Balloon Keeps Plane Afloat 


IRPLANES are changed into life 
rafts by the latest safety device, 
developed by the U. 8. Navy shortly 
after several tragedies of attempted trans- 
Atlantic flight, and recently tested at 
fan Diego, Call A defated ballon i 
attached to the fuselage of . 
Should he make a forced landing at sea, 
the pilot operates a lever that inflates the 
bag with liquid gas in the same manner 
as with the quick-filling rubber life rafts 
tlready in se. The resulting buoyancy 
is said to keep the entire plane afloat, in 
& reasonably calm sea, until rescuers 
arrive, With- 
out its help, 


A Garden of Invisible Light 


'REES, flowers and a fountain glow- 

peng under the 
rays. of iny it were part of a 
striking night demonstration recently 
kiven to illuminating engineers at Colo. 
rado Springs, Colo, ‘The shrubbery had 
bbeen painted with such chemicals as the 
sine sulphide that glows in radium watch 
dials, and the water of the fountain 
treated likewise, " When floodlights 
ducing ultra-violet or “black ligt alone 
‘were turned on, the foliage appeared in 
beautifully colored patterns, 
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Women Are More Like Apes 
Than Are Men, Says Savant 

IR ARTHUR KEITH'S notable sum- 


‘mary of proofs of man’s common ai 
id apes 


cestry with the ant! 


foxtutx, has just been amplified by 
other world famous scientists. 
Addressing the Royal Academy in 
London, Dr. Arthur ‘Thomson, British 
‘anatomist, declared that a baby, until it 
can walk, resembles the ape in nearly 
every respect, Women are built more 
Tike apes than are men, he added, for as a 
rule they have shorter legs and Tongee 


Tittle animals, instead of er 
knees as babies usually do. 
Sisk be copeiced can nly be Se 

‘as anything but a throwback to 
‘some animal ancestor ages ago. He cited 


ping on their 
his unusual 


the report of one observer that 
‘common thing for babies in savage tribes 
‘of West Africa to walk on hands and feet 
like young apes. 


Arctic Snow Less Than Ours 


IN SPITE of its frigid climate, the 

Arctic region has fewer actual inches 
of snowfall than ours, official figures 
veal. Its dry air, the result of 
perature, can give rise to little 
snow; the total annual precipitatis 
seldom more than ten inches, 
pared with forty or more 
parts of the United States. 


How Much Do You Know 
of the World You Live In? 
TTPEST, your knowledge with 


these twelve questions, 
lected from hundreds sent 


by 
‘our readers. The correct an- 
sswers are on page 106. 


1. Which ocean has the 
smallest tides? 
Where do dates grow in 
the United States! 
What river's disection of 


Why are most of the West 


Indian islands rainy on 
one side and dry on the 
‘other? 


the Netherlands? 
. What Is the Gnu? 

Where is Mount Sinal? 
Where does the temper- 
ture. show the greatest 
difference between night 
find day? 

What people use ants for 
food? La 
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Panama Gasoline Dyed Green 
To Entrap Men That Steal It 
WY) Kadina who are partial to 


fantiknock gasoline are familiar 
with the tints used both to give it a dis- 
‘and to warn of the poi- 
sonous varctics that must not be handled 
carelessly; but it remained for authorities 
of the Panama Canal Zone to discover a 
new use for dyed gasoline in the tracking 
‘of Governmental joy-riders, When they 
found that their stores of gasoline were 
being depleted by employees on unofficial 
missions, they added one gallon of green 
dye to every 1500 gallons of gasoli 
om, on elie, ear nde 
m may be sto lice officers 
{nd asked to show the’ color of their 
A telltale green reveals that 
been pillering Gover 
.. The dye doesn't injure the fuel 


Scoop to Dig Up Sea Floor 


BRING up samples of the sea 
Ticttom, front deptie’ that diver 
could not reach, a heavy bronze ““elam- 
shell” scoop was recently constructed 

ories of the Uni 
Tt will be used by 


pth, pressure and tem- 
ill bring to the surface 


Know Your Car 


UTOMOBILE, cooling ays 

tems are designed to keep 
‘gine at the proper operat 
ing temperature in hot, summer 
‘weather, This means the cooling 


fect is much too great for use 
in fall’ and winter. In’ con- 
motor runs too 
i poor gasoline 


mileage, lack of power and 


your motor | 
to fit « ther- 


ing water through the eylin- 
der jackets. ‘The other 
cover part of the radiator. 
Radiator shutters and thermo- 
stats are part of the regular 
‘equipment of several makes of 
‘ears. You can fit a thermostat 
control in the upper hose con- 
nection, oF you ean buy a hand- 
operated or automatic shutter. 

‘The next best way is to cover 

of the radiator with card- 

hoard.. ‘The area to be covered 
depends on the type of ear. the 
temperature, and the eonitign 
of the cooling system. Usuall 
the lower thied of the area 
should be covered for average 
running in win 
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Airplane Hum Lights Up Landing Field 


cally turned on by the hum of 
an approaching airplane by use of 

the amazing, invention of 
research engineer of the Westinghouse 
and Manufacturing Company. 
recent, night demonstration at 
MeKeesport. Pa...a plane 1000 feet up 
actuated the sensitive control and caused 
the entire field instantly to be illuminated 

by a bank of flood 

‘continuous airplane drone, 


re G field lights are automat 


as detected by a microphone, the electric 
apparat is the brains of the outfit 
responds to no other noise, It receives the 


sound from a loudspeaker that works in 
reverse of the ordinary loudspeaker op- 
Cation, receiving rather than eating 
the vibrations, and passes them on to the 
sensitive device, In this picture are seen 


the Spooner invention and, at 
nan A Se Wee oe oe 
‘operates. The equipment is kept in op- 
eration from nightfall until dawn, 


SOS Calls Absent Operator 


'Y A new Marconi radio device, a 
can receive a distress signal from a 

near-hy vessel even though the regular 

operator is not on duty, When the 

comes through the ether the spe 

call that will be used—twelve four-second 


man oa the rescue ship to, 
receive the regular $ 0 8 with 
the sinking boat's latitude and longitude. 


Farm Service Station Assists Passing Flyers 


fone of the first pprivately-< 
service sta 


ned airplane 
sing Ayers see two 
fers: “Aviation Gas” 


"They may and replenish their 
tanks with the special fuel and lubricant 
that aireraft motors require. A forse, 
metal shop and wood-turning plant pro- 


of pilots who pas 
the aerial without stopping, 
14 400-foot white arrow points due north, 
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tir. Art That Challenges 
4 -. _ Masters Produced in 

= \\ America, Canada and 
A \sweden by Women, 


&# p) children and Men 


Egypt in New England Snow 
er hia lite daughter Priscla, Harry 


‘The Horseman and the Woman 


Chicago's Chill Liberty Statue 


ce 
i 


‘A Dog Team Fashioned of Canadian Ice 
In Quebec Michael Carkonneas woo admisation by cutting 
‘ce nto this representation of «team of huskies ready t© 
‘mush gallaniy along over the chill desert of the North 
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Uncle Sam’s Scientist Nieces 
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WATER PAN 
Mung ON, 
WIRES 


Adequate Fires and Dampers, Drafts and Proper 


j ally Slashing 


Coal Bills 


Your 


By 
JOHN E. LODGE 


Moisture Keep Heat from Going up the Chimney 


OAL wagons had just pulled 
up at the side of my friend 
Smith's house when I called 
the other day. 


You certainly are,” L agreed 
have n ond out there that would do for a 
dwelling in Siberia.” 

“Oh, well—T ean burn it, all right, Tt 
the chimney, one way or another. 
ay, coals cheaper this ear. 

‘good many thousand home 
owners like ‘Smith today are paying 
needless dollars fr coal that goes up the 
chimney, one way or another. 

For instance, I found Smith was trying 
to heat his seven-room home with 


pe narg mtg pare] 
fi ‘a year, ‘Twite a day it would 
need firing, 


MAKE steam for industry, coal 

must burn fast. Your home needs a 
slow, steady fire. ‘The factory uses a fine 
pulverized coal for fast. heat: house 
Furnaces are made nowadays to burn 
Tange. sine anthracite that delivers. its 
warmth slowly. The secret of home 
furnace economy isto fil the fire pot with 
sizable quantity and let it consume 
itself in leisurely fashion, 

‘When Smith wanted to force his fie, he 
‘opened the ash-pit door. Fine, for it let 
ina strong up-draft through the fire bed. 
Buta fire needs air above it, t 

“Try opening the draft slide in the feed 
door a little,” 1 told him. “Not wide— 
‘that would ‘check the fire—but fifth 
‘of the way aeross. With your ash-pit door 

‘open, that gives complete combustion.” 
°PEAWhile you're heres” Smith said, "ex- 
plain why’ every time the wind blows 


hard, it seems, the furnace needs another 
load of coal. A strong draft, and it seems 
to bur itself out.” 

“That's one of your bi 
told him, “Most of ‘goes up the 
chimney, You should have a secondary 
damper in the smoke pipe, 0 
ill Kill the draftwhen the wind Bows. 
exer to put in, and it will ut your 
mall ubifcuavindy dy, dotcom 


t, Lsimply hung a in 
take pe a ear i 
‘and the air runs through it instead 


up through the fire. During a calm, it 
swings closed. 


“TT HERMOSTATS, are cheap and 
they'll automatically slow down 
your fire when it gets uncomfortably 
warm. No need to open the windows and 
Hersek nah ee 

"Of course, itis @ to change 
the air of a house frequently—once an 
hour is a good rule—to keep it. from 
setting stuffy. If your windows are loose, 
that will help—but it's a wasteful way; 
mine are weatherstripped. Air slots that 
let in air when you need it are good. 

“Here's tip that may save you money. 
You'll be every bit as warm and com- 
fortable with moist air at sixty-five de- 
grees as with dry air at seventy-five or 
more. Put a spray in your steam or vapor 

for, oF pans of water on the backs of 
your hot-water radiators. If you use 
‘Warm air, place a pan of water in the drum 
of the heating plant. Wet the air where 
it enters the room, and the moisture will 
circulate with the heat. 

“When you go to bed, do you let the fire 
die down—to be revived with a vigorous 
forcing in the morning? Tt takes much 
‘more coal to warm up the cold house than 
to keep it at a steady temperature. By 
the time the house is warm you can't 
shee the i in tine to keep from wasting 
coal. Instead of opening the chee 
damper at night I dose the furnace 


wastes,” 


practically 
Oe ee coal shoud T wae?” 


Smith asked me. 


il control your fire. My 
neighbor, who has a fair draft, gets along 


“Eg coke and number ove nut, wll 
give you the same renults as range an 
foal. Don't use pea coke, ever, Tt 
Slike ace i furacen that have 
iagazine feeds—the same arrangement 
that you see in basc-burner stovers" 
“ould I burn soft coal if T had a 
magazine feed?” 


TT HERES no reason why you should 
‘burn anything else; you wouldn't 
need to buy expensive grades. But even 
without a magazine feed, you can use sott 
coal if you know the tricks. For a very 
strong draft like yours, nut size alone or 
maine run works best. Ray and not, mised, 
is the prescription for a moderately stron 
daft, "A weaker one calle for ea coal. = 

“ising soft coal of any size, you have to 
Direak the erust every two hours if 
‘want a hot fire—or leave it alone if a slow 
‘one will do. If a hole burns through the 
fire, fill it up with fresh coal, or you'll 
waste heat. When you fire in the imorn- 
ing, do it piecemeal—fill half the furnace, 
say, before breakfast and open the drafts 
wide. ‘Then youcan fire the other half, and 
Set the draits, forty-five: mimites Tater. 
With anthracite or coke, you should be 
able to fill the fire pot just once, regulate 
the drafts, and forget it.” 

“here's more to burning coal than Td 
supposed,” Smith sai 

Yes, there is considerable, And it 

pays to look to the fine points.” 
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“Ghosts 


How you hear sounds 
that don’t exist, and 
other curious effects 
revealed by new tests 


By 


ALEXANDER SENAUKE, E. E. 


JOUNDS that appear and disappear 

Wilko the-Wisp—sounds 

eines en lasrveortboraeet 

exist—these and many” other 

staring effets have cropped up during 

‘elaborate investigations of loudspeakers 
made in the laboratory of the 

Science Institute of Standards, 


‘opular 


Hiecvoon te shelcial van 
into the loudspeaker ad compar 
with the measurements of the s 
Tions produced bythe speaker cert 
trout el the whole story: 

But itis much easier (0 tell how loud- 
speakers ought to be tested than (0 work 
Ch meta for dig 

Porthe complicate 
that are interpreted hy. your 
music ay, and the 
cal impulses, 
rate in uch 
Bitely smeamare the ‘strength of cock 
individual vibration. 


‘VEN the muisical sound produced by. 
a singe instrument is, made up of 

‘many vibrations al 

fundamental note, the one by which the 

instrument is tuned, always is accompa 

ied by several other vibrations that are 

‘known as overtones or harmonics. 

‘The human ear depends so much on 
the overtones or harmonics to identify 
sound that it actually will identify it 
‘as made by some particular instrument 
or voice even when the fundamental tone 
is completely absent. 

‘That is why you can hear the sound of 
‘a bass drum or the low notes of an organ 
over radio set and through loud 
speaker that are ineapable of reproduc- 
ing the real fundamental notes of buch 
‘musical instruments, 

‘Two loudspeakers inthe laboratory 
vere fed with uniform electrical vibra 
tions of exactly the same frequency. ‘The 
speaker which sounded weakest actual 

faced in 

being fed into it, 
ment, showed that the other, which 
sounded much louder, was not reproduc: 
ing the original frequency at all. Instea 
iM distorted.it into. several, harmonics 
that fooled the ear into hearing a sound 
that didn’t exist! 


in Your Loudspeaker 
| 


ot 


Loudapeakers yield theis secrets inthe Intitute when placed on the phonograph merry-49 found 
‘shown at the fight. A tuned galvanometer, at the left, plays an Important part fn the mens: 
Srement of amplifeation at various frequencies and in the analysis of lowtapenter diatortion 


If such a loudspeaker were called on to 
reproduce the enormous number of tone 
frequencies of a band or orchestra, the 
tones of many of the instruments would 
be lost in the shuffle. 

‘Mysterious now-you-hearit and now- 
you-don't sounds were discovered when 
pure, single-frequency musical notes 
were produced by a loudspeaker. ‘Their 
erratic behavior is accounted for by. the 
fact that the sound wave traveling direct 
to your ear from the loudspeaker and the 
waves that are reflected from the walls 
and ceiling ofthe room interfere with ech 
other. When they are in step you hear 
the sound. When they are out of step 
they cancel eachother. 

ch movement on your 
the relative paths of the direct. sound 
wave and the reflected ones, and because 
the higher tones are shorter in wave 
Jength. the ‘come much more 
rapidly with the high notes. 


‘OU don’t notice this effect at all with 
ordinary music, which consists of 
many different tone frequencies, because 
each ore has a different wave length, so 
that only a few of the total number are 
halanced out at ‘any particular distance 
from the source of the sound. It is only 
when the sound is a pure musical note 
without overtones that the effect is really 
This Particular effect is of great, im- 
portance in the testing of loudspeakers, 
Obviously, you measure the 
strength of a sound with any degree of 
accuracy if the sound is going to appear 
and disappear with the slightest change 
in the location of the measuring instru 
ments. It woulda't do any good to 
keep the instruments at a definite spac- 
ing. because each tone frequency disap- 
bears at a diferent distance, 
fing radio signals, which are con- 
sidered by scientists to be due to chang- 


ing conditions in the upper atmosphere, 
could be duplicated with et 
waves m arranging the ce 
the room 4 that ito 
wera Jt the pain oe cling 
were gradually changed, the intensity of 
the scund you heard would allo vary.” 


'N SPITE of the peculi 

toned sound waves, 
iound in the Popular Science, Tostiute 
radio laboratory to measure their strength 


ker was placed on a 
tirntabte one with ai 
to carry the electric current, 
ings. As the loudspeaker 
rotates you hear sound go up and down in 
volume, But the average strength of the 
sound at any point in the room was found 
to be the same at all other points equally 
distant from the lo 
slow reading elect 
Found possible to get a true a 


erage reude 
ing and the last problem was solved. 

‘So now when a loudspeaker comes into 
the laboratory for test, it, has no more 


chance of concealing its defects than a 
‘counterfeit bill has when i 
counter into the hands of a bank teller! 


[EIT r20't reproduce certain tone fre- 
quencies, that fact is discovered in 
short order and any distortion introduced 
by the loudspeaker it 

the amount of distortion is quantitatively 
measured. 


A octet of tenty popes that will prove help 
Ful F you are buying, tat tng 
adio reecier, together wth a complete lt of 
tld sae geo apres 
jor te cents from 
‘Science Intute, 250 Fourth Avenue, New Fork 
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et Started in Radio 


With Homemade Crystal or One-Tube Receiver Y ou Can 
Tune-in What Y ou Want, When Y ou Want It, and Learn 


‘AVE you a hanker 
ing to find out what 
makes the wheels go 
round in radio? 

‘Do you often want 

fo tine in jaze when the rest of 

the family insist on classical music? 

‘Would you like to be able to lise 
ten in for an hour or two after the 
thers have gone to bed and, you can’ 
run the regular set for fear of wakening 
‘them? 

It’s possible to kill these three birds 
with one stone, A little experimental 
work on your own account will doit. And 
the expense won't amount to much when 
pet compare it with the satisfaction and 

nowledge of radio fundamentals you'll 
derive from the work. 

‘There are two ways. One is to assem 
bile a simple but modern type of radio net 
using crystal detector, “The other i to 
put together an equally’ simple one-tube 
receiver. Each outfit has its particular 
advantages and disadvantages that 
make it suitable for use in certain 
conditions. 

‘The fact that you may never have 
played with radio apparatus beyond con- 
necting up the batteries on the family set 
is no handicap. “You don’t even have to 
Know enough about electricity to hook 
up a door bell. 


ASESUAL inspection of the modern 
family radio set with its many tubes 
‘and tightly sealed cans containing all the 
working mechanism will give you the 
impression that radio is complicated and 
full of mysteries. Actually it is simple 
enough if you take the theories for grant 
ed and confine your activities to working 
‘out the practical means 
by whieh the radio waves 
fare recived and cone 
‘verted into sound waves 
#0 that you can hear 
them. 

The first fact with 
which you are cor 
in working out the an- 
swer to the three ques- 
tions is that radio waves 
val ow down any wire 
suspended in the air to 
the nearest point on the 
wire that is: metallicall 
Connected with the earth 
as for example, by. 
pipe that you have driv- 
fen into the ground or by 
your home water supply 


PiTiese electric waves 


By ALFRED P. LANE 


doen’ get out of adjustment when bet x moved 


nating current in the electro light wires 
in your house, that in nse 
taaveok the skerantins are at Uber ef 
60, cycles a second, whereas the electric 
current induced in your antenna by the 
broadcasting station. vibrates at an enor- 
mously high rate, At 200 meters wave 


hear @ thing through the phones 
connected as mentioned. Although 
the vibrations vary in intensity, 
they are too rapid to affect the 
phones, 

| But you ean make them 
ina very simple manne. 
fe erystal detect 

head 


mneet 


for in series with the 


ves groups of pu 
tion which corres 
bbrations. Each group of high sped 
sation ats like thousands of 
palling phragm in 0 
and then releasing it. 


UDIBLE sound is the result, and it 
yout live within a few hundred feet 

(of a powerful broadcasting station you 
‘can hear all that goes on in 


length the alternations of the current 
imate 1,500,000 cycles each second. 

If you cut the antenna wire near the 
and connected the two ends to a 


Wennaie of headphoves you couldn't 
fear a thing, beeause the metal dia- 


FF phragis of tie headphones would be 
too heavy to vibrate at this enormous 
rate, and even if they did your ear 
wouldn't register any sound, what- 
‘ever, for the human 
‘ear records only vi- 
bbrations up to about 
130,000 a second. 
‘The sounds pro- 
duced in the broad- 
casting studio are 
fae See 
frequency car- 
rier wave. This 
means that the alter- 
nations of the car- 
rier wave are made 
to increase and de- 
crease in intensity 
in time with the 


: Fig 3. The arrangement ofthe sparaten 4 
are alternating current Pi,2 Theres ay sound vibrations. 
Precisely like the alter- pee wore guaity cate Meadpioocs | But still you can’t 


the studio with ‘no other 
apparatus than a pair 
headphones, a crystal de- 
tector, and a wire suspend- 
ced in the air, 

The same result with 
slightly more volu 
obtained by substituting a 
vacuum tube for the ery 
tal detector, eeauise the 
ube is better than 


is very inefficient, 
tage ‘of the fact 

Sharply tuned 
wp 
far more powerful electrical oscillations 
in any cireuit tuned to the same wave 


length. 

And with the addition of the necewary 
parts to accomplish this tuning, you have 
modern crystal set such as shown in 
Figs, 2 and 3. 


ARLY types of crystal sets, such as 
‘were used before vacuum tubes were 
invented, employed an open 
tiny wire, nicknamed “cat-whisker,” 
to ith it. Results depend. 
i ‘ol 


sitive” spot on the erystal. ‘The slightest 
far would throw it out af whack and then 

‘exasperating hunt for a sensitive 
spot had to be gone through all over again, 


heavy pressure. The crystal unit is shown 
in Fig. 1 with a smail single flashlight 
cell that is used to force a tiny flaw of 
direct current through the crystal. This 
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minute amount of current makes the crys- 
tal more sensitive. 

‘Assuming that there is a pair of head- 
phones around the house. perhaps a relic 
Of the days when the family was inter- 
ested in distant reception, the only ex- 
pense connected with assembling a crys 
tal set will he the purchase of the det 
tor unit, a variable condenser, a small 
fixed condenser, some binding posts, 
itch points and pound of 


HE arrangement of the 
Teco tin wrote 
haseboard and the panel, which al: 
‘ean be of wood, is shown in Fig 

‘and the wiring of the instruments is 
‘shown in Fig. & ‘The coil form can 
be a rolled-up piece of cardboard 
four inches in outside diameter. Hell 
wire is used for the tuning coil. Wind 
‘on forty turns with a tap every ten 
turns. 

This little erystal set will repro. 
duce the broadcasting with prac 
tically perfect tone quality. In th 
respect it probably will be superior 
big family ess the latter is a high 
grade, expe wstrument. 

But you mustn't expect the little cry 
tal set to be in the same class as the big 
set for distance and selectivity 
choose between local 
fare widely separated 
the distance range under 
‘conditions is limited to about twen- 


ty-five miles. However, like the 
fisherman who goes after big fish 
with light tack! i 


‘you will un 
Tot of fun fisi 
ona Inte at night and 
when you are lucky enough to 
bring ina station a couple of hun- 
dred miles away on a particularly 
fon! night you can take pride in the 
‘uecomplishment. 


find that a simple vacuum tube 
set will better serve your purpose than 
the crystal set anaes 

‘An up-to-date yet simple set of 
type is shown in Figs, 4, 6 and 6. Figs. 
4 and 6 show actual views of the re- 
ceiver as assembled ut of standard 
parts, and Fig. 5 is a picture diagram 
that shows the wiring, including 
tena and ground 

‘The coils A, B and € are wound 
cardboard or bakelite tube three inches 
in outside diameter 2 double 
silk covered wire. ‘The coils are all wound 
in the same direction. Coil A haa twelve 
tums, coil B, sixty-eight turns, and coil 
, sixteen turns. 

‘D and E are variable condensers of 
‘D000H oid mapecy Gb phe). Xeucen 
‘use 0005 mfd, (23 plate) condensers 
By changing the aumnber of tures bh 
coil B to 50. F is a fixed condenser of 
00025 mifd, capacity and G isa stand- 
socket. H, the 
have, 30 ohms resist 
standard @-megohm gri 
leak. J isa standard jack and Kis the 
filament: switch used to turn out the 
tube when the set is not in use. Land 
‘Mare the panel and baseboard. 

‘As shown in the illustrations, this 
one-tube receiver is arranged for use 


ith 
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with the 199-type dry cell tube that is 
‘operated on three No. 6 dry cells conneet- 
ced in series. One set of three cells will 
run the set for a couple of months if used 
nightly. 

‘The set operates perfectly with the 
ordinary 201,-type tube if you intend to 
locate it near enough to the big family 


set so:that you can run two wires from 


Fig. 4, This vacwum tube et gives the best resulta 
‘Sbtainabe from w single tobe etting bromdensting 
‘lon 00 a more miles ray om the headphones 


the storage battery used on the regular 
set and thus avoid the purchase of the 
No. 6 dry cells, 

Tt is well to fit the set with one of the 
new X-type sockets at G because this 
socket will take either the UX 199 tube 
forthe UX 201A tube, Rheostat H should 
have a resistance of 20 ohms if you use a 
Q01A tube. It is also possible to substi- 
tute a self-adjusting rheostat for the hand- 


trol without affecting the oper- 
ating qualities of the receiver. 
Tt will make the change from 
one type of tube to the other 
tremely easy. These self-adjusting 

cartridge form, held 
in place by elips, so you merely ci 
type suitable for the 199 tube in 
pace if you use that, tube on dry 
cells, or another style if you use the 
2014 tube on the G-volt storage 
hattery. 


WV BILE the tuning of singles 
tube receiver of this type is 
relatively simple, there are certain rules 
be observed in handling the set if you 
want best results in. rvoept 
Creating a disturbance that will spoil your 
heighbors reception. 
Stations are’ located by turning cone 
is controlled 


ae, 
the signal becomes louder and loud. 
‘er and at the same time the tuning 
becomes sharper and sharper, At 
a certain critical point on the dial 
of condenser E you will find that 
the signal becomes mushy and un 
intligile. If you leave condenser 
E. at this point and again juga 

wih condcbser Ds pouilite 
get, the signal fairly clear, but 
don’t tune any single tube set in this 


vway. Tt will radiate “and ‘cause 
‘avering whistles in every other set 
tance of your 


within a surprisi 
house. 

‘When properly operated the sin- 

slectube set will not eause any in 
terference. You should keep. the 
dial on condenser E below the point 
where, if you turn, condenser D, 
squeals are produced. 
Of course there is no possibility of such, 
trouble with the crystal act frst de- 
scribed, for a erystal set cannot regen- 
crate, ‘That is one of the principal reasons 
why it is not s0 sensitive or #0 selective 
as.a vacuum tube set. 

‘The vacuum tube itself, considered 
merely as radio detector, ix not very 
much more sensitive than a really good 
crystal, but the function of coil 
similar coil in other circuits, is to feed 
the signal back into the tube again 

‘and again so that its volume is built. 
up about as much as if a single stage 
of radio-frequency amplification ‘were 
used ahead of the detector tube, But 
‘when you carry the process too far the 
tube actually produces oscillations in 
all respects ike thve produced inthe 

ting station except, of course, 
on a mnch smaller wale. Tn fact, © 
regenerative single tube set when in o5- 
Gillation actually is a broadcasting 
station so far as the principles of oper- 
ation are concerned. 
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Mechanical Servants 


Put a lieve water ia. the 
eceptacle below the holder 
in "the egy” cooker’ shown 


oom, and they do not melt 
ised nag on warts days. They will not 
Sora, but alee tat of theend makes 
sv tailfectorly decorative. Mame’ 


Now we have glass candles. Follow 
and’ lied with gaily colored bits ot 
‘read, they acide Cleef touch to 
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'To Aid 
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in Housework . 


You can watch your coffee 
Slip your loves into hand shaped by sal cee 
‘ethioid fore and they are cosy 
toecrub. Leave them on the fore 
foe deying, which ts hastened ty 
‘srupping them ina crash owed 


{A coffee container thet measures 
‘Out your supply in apoonfidn or the 
‘Quaatity you determine tn shows 
e'the lef, Rach revolution We 
Faves into the yeolator the exact 
Snowe required to make one cup 


reaking the “creat 


‘Roll the electrical Iaundres up to the washtub and 


‘wll sone the slothes about in the toa 


{iil they ape clean, according tothe inventor ad 


peal 
Geclare. Only few conte” worth of electricity 


ssid" te required for savings of man 


dollars 
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Sam Loyd’s Brain Bafflers 


Put Your Wits in High Gear 


Puzzles That Test Accuracy and Speed in Thinking 


UZZLES that are not only amus- 

Jing and entertaining, but train the 

‘mind to think swiftly and ace 

rately, are presented each month 
‘on this page by Sam Loyd, the world's 
foremost puzzle maker. ‘They give you 
fun without wasting your time. See how 
quickly you can determine the answers. 
‘Then turn to page 145 to learn the cor- 
rect solutions and the time in which you 
should have found them, and, thus se 
how well your mental’ machinery is 
tuned up. 


Oldest Puzzle in the World 


BLOW imen of the magic 
aquare, probably the oldest form of 
‘mathematical puzzle extant. Magic 


squares were constructed in India before 
the Christian era, and their introduction 
into Europe was due to Moschopul 
who lived in Constantinople in the early 
part of the fifteenth century. ‘They have 
always remained a classic of pualedom, 
magic square consists of integers 
arranged in the form of square, in auch 
tamer tha the am of the miners 
every row, in every column, and in t 
two diagonals is the same. An inter- 
cating feature of the magic square is that 
the arrangement of the numbers is sus- 
ceptible of variation, “For example, it 
will be noted that the corner numbers are 
1, 4, 18 and 16, and the common total of 
the rows, columns and diagonals is 34. 
Now, let us seo who can arange the 
teen numbers into another magic square, 
therein the corner numbers will be 1, Sy 
‘and the common total remain 


‘The first few minutes of effort will show 


The Prospector’s Fortune 


“If L were to stay on for another 
asad gan St the sole tate bers Sve 
mulated wealth during the time 


tin 
these parts.” remarked Jim, “I'd be 
worth a cool million.” 

“At the rate I have stacked it up, it 
wou ‘another nineteen years 
iD the millicoive clon onbd Seka, 


il had his say 
“Ta have to go on digxing and saving 
the same term over again to. get iny 
thousand thousand dollars,” said he, 
and ve been ot Bere a lng a yo 
wo fellows put together.” 
continued on to the “soft life.” 
bat Bill and John changed their minds 
bout quitting, and went back to the 
for ax years more, where they toiled 
snd sive with the’ meanest 
previously. 

Till quit with a fortune of $600,000, 
‘and John’s pile was $673,000. 

‘Now who. can tell how much Jim 
retired on? See if you can determine the 
Sinount of his “pile” Then turn to 
page 14S to learn the correct answer and 
{he time allowed for working it oute 


Troy and Avoirdupois 


MR an up-to-date answer I will sub 
| fate csr be 
‘old: What is the difference in_ weight 
between six dozen dozen pounds of feathers 
and half adozen dozen pounds of gold? 

Perhaps you imagine you solved this 
bewhiskered poser years ago, but the 
chances are your instantaneous answer 
van teaiy: The sentien sitet 
your knowledge of practice in weighing 
commodities. Tt is in the nature of & 
“catch question,” proper solu- 
tion depends on your ability to consider 
all the facts in the situation stated and to 
think precisely. For the correct answer 
and time allowed to find it, see page 143. 


Coats, Vests and Trousers 


MERCHANT stocked his store on 
‘an investment of 8735, for 

he purchased one-fifth as many’ gar 

as the number of dollars he expended, 

For vests he paid 82.43 each; for 
trousers, $1.00 a pair; and for coats, 
812.25 cach. He invested his money s0 
as to have the largest possible number 
of complete suits, 

Put yourself in his place and figure out 
how many coats, vests and. pairs of 
trousers he was able to buy. ‘Then look 
fon pawe 143 for the correct answer and 
the time allowed for findi 


Weight of a Bottle 


ON TEE top scales we have « bottle 
J and tumbler balancing against a 
itcher, On the middle scales, that same 
tle is shown to weigh equal to the 
tumbler plus a plate. On the bottom 
scales, two pitchers exactly like the one 
fon the top scales are shown to be of the 
same weight as three plates, similar to 
the plate on the middle scales. 
‘There we have sufficient data with 
which to answer the question: What ix 
the weight of a bottle expressed in 
tumblers? 

See if you ean determine the answer. 
‘Then on page 145 you will find the cor- 
rect answer and the time in which you 
‘should work it out. 


‘Sam Loyd has prepared another set of 
his fascinating puzzles, which will 
‘appear in this magazine next month 
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Build for Utility 


Too Much “Art” May Ruin 
Your House, While Jazz 
Designing Surely Will 


By JOHN R. McMAHON 


Phsooath by Po 


“ HAT kind 0 
you want, sir? 
architect ‘of his 
century and a 


ago. 

“The best in design and materials, with 
all modern improvements,” replied the 
substantial American citizen. “I want 
hhigh ceilings, not less than seven feet for 
the first floor. ‘The outer walls for the 
first story must be two feet. thick, faced 

ith stone and, backed with chopped 
straw and clay.” 

cellent,” beamed the architect. 
“The headroom will be more than ample. 
There in no better mortar than well 
pu yy. I presume you wish tl 
‘wood framing done in the old reliable 
tmortise-and-tenon style?” 

“Naturally. Floors of oak plank a foot 
wide, pegged to the joists beneath. Not 
more than three different floor levels at 
the fst story. ase large fireplace 

‘couple of little ones.” 


* explained the architect, “ 
pipe to convey the smoke to the 
Its called the Franklin stove, after its 
invent 
ke to, be iy 
the client, “and 
take a chance on 
Now tell me what 


conveniences,” said 
after rapid figuring, “I estimate 


‘Above: A distinctive sinroom and two-bath trick home designed by 
‘Wittam Carver. Below’ Daring use of, naked concrete blocks a 
oom cottage designed and built t Larchmont, N. Yy by C.-C. Merritt 


‘you 
now the wages of our workers such 
adzmen and masons have gone 
centsan hour. A luxury like an 


wishes by cert 


wanted—the best and newest of every 
thing at a price they can afford to pa 
‘There is the same argument over cost ancl 
the same adjustment by manipulating the 
factors of quantity and quality. The old 
hhouse had to be reduced in sie, its fram- 
ing timbers were not foursquared, the 
‘wall mix of straw and clay was thrown in 
place and lacked thorough tamping. But 
improvement he was bound to have, and 


fire to the coal furnace and oil burner, 

genital dain there aa heen @ 
hange fom the forms not only of 
Eni America, but of the Inst mid. 
‘Today ‘our houses embody a 
ity of styles, ranging from the 
to the Scotch cottage, from 
i villa to the tent-roofed struc= 
‘Chinese. And it is possible to 
see most of the world’s models, of every 
lime and historical period, assembled 
Within one suburb of an American city, 
‘The exhibit has been enlarged by the con- 
tacts of the World War, French chateaux 
and English cottages and Rhine castles in 
reduced dimensions have been put up on 
this side of the ocean, 


FOBODY can tell what is the exact 
trend of present style, but it is said 
that the English cottage—which is 
chunky. rather haphazard design—now 


rivals the half dozen varieties of native 


Homebuilders’ Queries Gladly Answered 
HAT POPULAR SCIENCE MONTHLY has attentive 


‘Alasiea 
Japan and the Gold Coast of Africa wished advice. 
Comta Rica desired a line on American window manu 


whatever economies prevailed, we can be 
sure that the ancestral American installed 
the new-fangled heating system. We owe 
him thanks for thi ‘of enterprise by 
Which fostered the climb from the open 


he principle of use, Certain, types 
Pped tomcat eon ec 
ive climate, and when these 
types are transplanted to another 
Fhe sharp peak ro! Cad thes 
el roof, that. sheds 
New England snow is as out of 
piace in southern California as is 
the low roof of the Spanish or 
sion bungalow in the cokd Nort 
‘The tendency to disregant. suc 
bbasie facts and to pursue the chi- 


the cost at 81,850. Tada spoke the Maharaja of mera of artforart’s sake isd 
og much Dropouzed the wing, ewites ofthe aces method ening by the moe intl dees 


client, “especially when I supy 

stone, clay and raw lumber. 

cost of building has become un 

reasonable. I won't pay acent an 

more than twelve hundred.” 4 
“Til do my best, sir, to reduce 


50 Fourth Avenue, New York City. 


x aparts aheuk 2 doses pret 
chimneys. Why? Because the 
foreign antique original needed 
‘them for its open fireplaces. With 
an oil-burning furnace, most of 
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Lets Aaa ee 
Satis 


oa ots aaling 


beck,” wastouly ext tad 


these chimneys are as surplus as ¢ 
smokestacks on oil-turbine st 
T know of an ow 

who bought some ten-by-ten 
to he visibly incorporated in the eeiling of 
his living room, In his absence the buil 
‘omitted them, returning owner 
lectured the builder on. his crime against 
fart and had him put in the beams, re 
@ainlless of their zero value as supports 

y sympathies are with the untutored 
but common sense builder. In time past 
beamed ceilings we tial, while to- 
day: the decorative make-believe 
Fi odlern of 


own the 


‘The best illumination is obtain 
flection of light from a white 
eviling. 

‘The practical ne 
ing suitability to climate and site, should 
‘come first, Afterward let the designer 
embroider a bit with nonessential details, 
such as a line of false roof, if you can 
afford it, But don’t let him lop off a use- 
ful front-coor porch on ind that 
it “hurts the composition.” Houses must 
be lived in, not merely looked at. 


‘OMEN today dictate largely: the 
le and quality of houses as they 
dictate the types of automobiles. ‘There 
are good and bad consequences, Women 
‘all for a presentable, sometimes a showy 
front. ‘They 


j i about period details pa 
fur main entrance 

ve hardware. ‘The living room must 
bechoin, with lnraoulouly Gesoettel 
walls, enamel or other quality: finished 
trim, tasteful fireplace, hand. 
some interior doors, ‘and a 
hardwood floor. The last 
item at least has substantial 
"Then th shi 

in the woman shopper 
may seek @ guest, bedroom 
that is suitable for important 
‘and particular visitors. ‘The 
bathroom, singular or plural, 


is subject to critical scrutiny. 
If the tub is built in, the floor 


cabinet inset and a few other 
refinements supplied, — the 
house is well on the way to 
being sold. A substitute for 
real wall tile, which is en- 
meted wallboard of ‘wood 
fiber, often passes muster 
whether or not it is mistaken 
for the kiln product it so 
closely resembles. 


‘The kitchen meets approval if its walls 
half tiled, its floor covered with a 
suitable pattern of linoleum, if there is an 
up-todate cook range oF suitable space 
for one beneath a shiny smoke hood, an 
electric or gas refrigerator or its site, an 
ample sink and conveniences in white 
‘and nickel. ‘The layout. must 
be convenient for kitchen work and serv- 
ice to dining room and breakfast nook or 
alcove. “A discriminating minority’ look 
for well placed lighting fixtures in the 
Kitchen as elsewhere, as well as for plenty 
of electrical convenience outlets at knee- 
height along the walls. A folding ironing 
board always makes a hit. So may other 
folding devices, from beds to breakfast 
outfits. ‘There is considerable magic in 
the garbage incinerator built into the 
furnace chimney. Even tin cans 

are fed into the incinerator. 
"The enstomer is practically ready: 
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to have her husband sign on the dotted 
line, but pauses to ask about the hot 
water supply. Naturally the hot water 
system is ideal, automatic in winter by 
furnace connection and as automatic, or 
almost so, in summer. Heating. the 
house? Of course there is the best oil 
burner on the market; runs all by itself 
from October to May, keeping the tem- 


chine. Observe this spotless cellar, which 
can be divided off into an extra room or 
two, adding just so much living space to 
the house.” 

‘The woman is convinced, delighted, 
Her husband is apt to grumble 


“JVAARY, you wanted a green roof and 
white walls. That's. why. this 
house took your eye in the first. place, 
‘This ool happens to be cheap ati and it 
wve to be replaced in a few years, 
There are hardwood floors downstairs 
bbut how about upstairs? What is under 
the kitchen linoleum? I don't know what 
is inside the walls. If they have insula- 
tion again eet and cold, thats more to 
int ty trim in the livin 
rooek, That ol bumcr may and ma may not 
be ight. Tanto, study this 
ight as well suye his 


before we make a decis 
‘The husband 


t by opening the closet door, 
sgt new versity in bi 
ing ater ona” Among then. re 
sab Backs of exsdoe base acing aka 
OC wood shavings mixed with plaster, 
ils aerate gypsum a concrete 
inde’ mat ck wallboard a 
Sugar cane fiber, rye straw and, most 
recently, wheat straw. ‘There is 8 merry 
war among materials, both natural and 
Srtical, fo see of hold fllda of use 
fence. regarded. as safe. from. invasion. 
Lumber is rival by made-up fiber aub- 
lances; natural stone, by concrete nd 
‘ther combinations; brick ‘and tile ‘by 
tnatetials that never stw the inside of & 
in. Doubtless a number of products 
decerve the old-fashioned stigma of 
Substitute,” but such a label i unfair 
to many neweomers that in due’ time 
vrll be regarded as standard 


ANY persons seem to feel that their 
Mere won b taliel y's 
variegated exterior di 

‘substances. A lax 
chimney starts wil 
hase and ends with brick, oF 
it combines several varieti 
fof masonry. ‘The first story 
is brick or near-stone veneer 
‘on wood frame. ‘The second 
story is stucco. Above this 
‘4 gable end is either cl 
board or wood shingled. 
would not be surprising if 
there were two kinds of rot 
covering, as sheet copper 
over a little front porch and 
slate, tile or shingles over the 
rest of the structure. ‘There 
are designers who say. stich 

(Continued on page 101) 
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{Nort \ 
vOK {3 YEARS 


Not on afew journals 
‘ON 25,000 JOURNALS 


of 
21 couNTHIES 
ABROAD 


THIS IS THE BEARING UPON WHICH THE RAIL- 
ROADS OF THE WORLD ARE RUNNING TODAY! 


‘Youmen whoplan, build, 
suseor payformachinesof 
fany Kind, remember this: 
Te costs more to replace 
‘2 poor bearing than to 
Buy the best that Bc 
ever produced. And 

"Anti - Friction 


jeare the high 
‘est priced intheworld. 


1837 


Not ona single Rairoad 
| ON $5 RAILROADS 
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WN midst the dust and the 

dirt—where the wheels beat the 
rat-a-tat-tat on the rails—where iron 
and steel meet shocks that might 
make mountains tremble—in the 
journal boxes of railway cars through- 
‘out the world are E\SI¥ Spherical 
Journal Bearings—making starting 
easier, making riding more comfort- 
able, quickening pick-up and cutting 
down operating costs. 


Today, there are more SOS 
Journal Bearings in use on the 


railroads of the world than all 
other makes of bearings combined. 
‘Thirty-five American railroads use it. 
Railroads in twenty-one countries 
‘abroad run upon it. It serves on 
great locomotives, on eighty-ton pas- 
senger cars, on heavy duty engine 
boosters. 


The SUSI" Spherical Bearing is 
the only anti-friction bearing that 
has ever proved its ability to stand 
up, year after year, under the grind 
of railway service! 


SKF INDUSTRIES, INC., 40 East 34th Street, New York City 


ok 


Ball Bearings 


Roller Bearings 


o 


© This set on « radio, tool er al burner advertisement signifes the approval of the INSTITUTE OF STANDARDS. See page 6. 


Valuable 


Underslung Auto Creeper 


‘ANY motor car owners hes- 

itate to tackle any job that 
requires crawling under the car, 
because, even with overalls, clothes 
are ruined by the oily slime on the 
floor, The remedy for this situa- 
tion is to build yourself a com- 
ortable auto creeper so that you 
‘ean slide under any part of the ear 
‘without damaging yourclothes, and 
ina most conv 


the ground that space under them 
Bata premium, Every inch 


ounts. ‘The creeper shown in the drav- 
ing and illustrated in use is comfortable 
and affords you maximum working space, 


Starter Switch Protector 


TT HE sud brought into your car often 
eaves re ce te Dale scout 
the starter nwitch plunger and pieces 

it jam it 00 that it will not work, A 
‘imple way to overcome this trouble is to 
‘cut @ disk of sheet rubber out of an old 
inner tube and in the center of the disk 
cut a hole somewhat smaller than the 
starter switch plunger. Stretch the hole 
over the plunger as shown in the illustra~ 
tion. Dirt that drops through the hole 
in the floor board wil ‘the rubber 
shield to the ground without getting into 
the switeh, 


SELF -stanter 
AND Burton ITCH 


21 pia. DIS 
MABE OF INNER TUB 


) 
HOLE IN DISK FITS TiGur 
‘AROUND SwitcH BUTTON — 


in muddy country a rubber disk around 
starter sviteh plunger will erp out the 


Se 
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Kinks for Your Car 


Protector Keeps Starter Switch Clean—Accurate Way 
To Fill Batteries—Other Ingenious and Useful Ideas 


space rates, to the reader send 


ing in the best iden for motorists. Other 
‘contributions that are pablished on this 
[page are paid for at the usual rates. 


Mysterious Ignition Woes 
HUGE tin expen, rch oe 
loved to produce’ sparks at 
spark, plug points in an automobile en- 
fine jumps acros the points only when it 
to travel. Occa- 


because a rain: 


Unique Note for Your Horn 


JE, XOU az tired of the steady 
tone of your horn, hee isa way 
to get a warbling eifect that wil 
arrest the attention of every 
Pedestrian, ‘The illustration below 
shows the arrangement. It ean be 
applied to any type of horn, either 
motor driven or buzzer type. First 
fit the shaft through the mouth of 
the horn and to this attach a metal 
disk just small enough #0 that it 


= 


‘can be revolved. Now fit a large 
pulley on top of the shaft. ‘This 
ca be made of a circular dik of 

cigar box wood with a groove whit- 
ted in ‘the edge, Attach a. small 


motor to the side of the horn, 


OUD DRY CELL BONG POY NUT 


odes MR ®t 


‘A mont pecullar warbling note can be obtained 
{bythe une ofa dak rotated by s amall motor, 
‘Your ha will command attention on the road 


Automatic Battery Filler 


TT AK bottle of small sie and a pices 
of rubber tube large enough to streteh 
ver the end as shown. Cut a stall hole 
in the side of the tube a distance from 
the end equal to the height of the battery 
solution at the maximum point. Squeese 
the tube with, your fingers; insert it in 
the battery till it touches the plates, 
and let go the tube. Water will flow into 
the battery until the hole is covered. 


YENT HOLE IN 
TUBING 


‘You can Ail exch cell of your battery with thin 
‘ispie device without spilling eny of the water 


Samuaey, 1925 POPULAR SCIENCE MONTHLY n 


$8.50 


ye hi ee ae 
Made Teen Cann, 


This twin-blade cleaner 
doubles your range of vision. . 


BS es two blades will change your whole idea of 
driving. Rain—snow—what do you care when your 
whole windshield is kept clear as crystal? 

The new twin-blade Visionall with its powerful, 
noiseless suction motor—costs nothing to run. Not 
connected to your battery. 

The two blades wipe straight across the windshield, 
each one cleaning its own half{—with the steady speed 
that cleans to perfection. The cleared area is 254 
square inches. ; 
‘The Visionall is easily, quickly installed, utilizing 
the same air line as your old cleaner. Price only $8.50 
in U.S. If your dealer can’t supply you, we will mail 
one postpaid for $8.50. Made and fully guaranteed 
by the world’s largest manufacturers of windshield 
equipment, 


TRICO 


VISIONALL == 


Automatic Windshield Cleaner 


© This seal on 2 radio, toot or oil burner advertisement signities the approval of the INSTITUTE OF STANDARDS. See page 6 
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MEASURE 
YOUR KNOWLEDGE 


with the ae 
POPULAR SCIENCE |" Toverysopy is talking about the famous “Popular Science 
QUESTIONNAIRE Questionnaire.” Doctors, Lawyers, Professors,College Grad- 
© uates and thousands of others have tested themselves with this 


Whey dog nim cotinge tp 
1% Thvtout bene for thowsmads of 


Questionnaire. In the panel is the list of questions of which the 
Sent = 


Questionnaire is composed. How many of them can you answer? 


Like an Old-fashioned rs forcontenung tie own 
Examination ie Ka 
facts about scientific questions in- 
May we ask you to make ehis_ to casly remembered paragraphs 
test carefully, reading thequestions 
Slowiyand giving thought tocach SPECIAL OFFER 
one? When youcannotanswerone __TuePocxer Guine to Science is 
Satisfactorily to yourseli, puta zero Ot for sale. It is offered to you 
(©) beside ie. without one penny extra cost with 
On the other hand, giveyourself 214 months’ subscription to Por- 
credit of four (4) foreach satisfac- ULAR ScteNcR Montuty, 
fory anawen, Then when santiace __ Porctar Sctence Monat “car- 
through, see how neat you have ties on” from where Ti Pocker 
Come to'making a mack LF 100, Gutbe To Scrence leaves off, THe 
This s ike an old-fashioned exe ROCK#T Cure gives, you all shat 
i * the scientists have discovered up 
pation, fut you will fads fo ight now —Porvian Seimcr 
do with the wonders of the world MowTity will give you all the im- 
we live in, All can be given quick POPs Sper the next 14 
and straight forward answers by [vr ths 
any person of education, " 7 
Ie takes over 300 articles and 
Alll of the questions in the fa- pictures every month to tell the 
mous Poplar Science Question: readers of Porutar Sctunct 
box cli many Huneeeds of Mowrntyall that has happened in 
gihers, have now been answered, the scientific, radio, mechanical 


‘Tas Pocezr Gutoe to Science. mid Butomative fields, 


Alll that you probably ever wil! Your Name in Gold 
want to know about science is told Tar Pockrs Guipa-ro Scares fs bound 
in this one 284-page book that will tn beautiful flexible fabrikoid. We will 
fit in your pocketorgracealibrary Sve? Sf Ts Pock 
table. Curiosity-satisfying facts cowtayoulf you 
abouttheworldweliveinaremade immed," 
instantly available to you in simple Ye extend to you the Special Offer of 

estion-and-arawer form in 3. oui coin ea Prete 

‘x Pocxet Guipe TO SCIENCE. nth would be $350) withthe Twn Poo 

You are assured of the ace ert Guibe ro Serence—all for $295, plus 
curacy of the answers in Tux {ie pone. I you are already a subse 
Pe Gomer ne Seren TNE er fo Porcian Seutscs we will exten 


Sasi tae Sined ty Jetbecition 4 mona irou accept 


10, How do muscles exer pomer? 
11, Whatare craved 


14. Whydoes ne nope seca 
Sorte areas 
See eeen ene | 

1s, Whore rain ao 

TE Why poe 
ee korn 


‘tine 


simple tot wil 


SEND NO MONEY 


Send no money, just the cou- 
pon. If within 10daysafter you 

) "Feccive the Book anid magne 

| Jou decide tharyou are not eat 
‘sed ‘par 


250FOURTHAVENUE NEWYORK | on ———esapei 
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Death Hides in Your Garage! 


ne EY. Joe!” Gus Wilson 

shouted to his partner in 

‘the Model Garage. "What 

eon lak a 

storage plant? My 

fingers are xo cold Lean’t tell whether I've 
fpf told of # monkey wrench 

ver! It's your turn to m 

furnace this week, Get bi 


tof the fice, 
Y “It sure is cold 
out here. Till tend to it right away 
‘And he headed for the heating plant in 
‘the pitlike cellar. 
comforting rumble of the furnace 
rate reassured Gus, and he picked up 
is tools to resume work, but just then 
the telephone rang insistently. 

“Drat it!” the. veteran motor ear 
‘mechanic grumbled ‘as he clamped a 


greasy hand around the receiver and 


Pree it to his ea. 


quired a 


hhere, John, what can I do for 
ou this cold morning?” said Gus, his 
rown giving way to a smile as he recog- 
nized the voice of John Ensley. a young 
fellow who had recently started out for 
Basel th seek tala: ky 
‘apparently was from his “of 

Which consisted of a broken-down desk 


Gus 
Carbon Monoxide, and Tells 
How to Guard Against This 
Deadly Peril of Motoring 


‘One bit of tuck, 
anreay.” thought 
Gun or he dragged 


and a telephone instrument in one cor- 


ner of his tiny garage 
“There's something wrong with my 
engine. Gus.” Ensley explained. ““E had 


an avful time getting it started and now 
after it’s been run only a little while it's 


ig to beat the band. I thought 
aa frvory ot the bot 
T've been 


it to get it thawed out, but I jut felt the 
radiator and it's fairly warm right dow 
to the bottom, but still she keeps bolin 
"ke voor Called of ax though th 
Voice trailed off as though the 
speaker were moving away from the 
Phone. and Gus could hear only the geatle 


A startled expression suddenly came 

By Golly!” he “Ie’s got 

ica!” And’ with Wat cryptic remark 

Gus slammed the receiver into the hook 

and tore out ofthe oficeas though seven 
were after him. 

“Door stuck again?” Joe Clark called 
casually. He had come up from the 
furnace in time to see Gus struggling to 
‘open the frozen door. 

“Shut up and help me,” Gus snarled. 
‘Their combined weight ‘broke the ice 


Rescues a Victim of 


By MARTIN BUNN 


and Gus dashed quickly toward his car, 
ea 
joe demanded. Gus's reply, if he mac 
‘any, was drowned in the roar of the motor, 
He shoved the lever into fiat and 
wer of sparks flew from the tire chains 
‘on the concrete floor. ‘The car shot out 
of the garage, skidded on the ice, straight 
ened out, and roared down the road, 


slammed on the 

emergency brake, leaped from his car 
before it stopped 
toyard the closed garage doce. 
fe swung it open at once, and a vast 
cloud of blue vapor welled oitt behind it, 


US darted around the rear of the 
ig truck and there, amaped down 
beside the old desk, 


‘ 


wall aod maybe the ale coming in diluted 
‘the carbon monoxide from the exhaust 
ofthe truck enough, #0 tat he let 
nosked out too bad 

Evidently no one was home in Es 
house, for there was no response to Gy 
call for help, but he was able to carry 
‘the victim through the kitchen door. 
He placed him on a couch beside an open 
window and proceeded to apply the usual 
Fit aid for eafoation 

Perspiration stood on Gus's forehead 
before Basley sired febly and opened 
his eyes. “Where am 1? What're you 
doing bere? he mermured, 

“You came dara near not being here 
at all, you crazy dumb-bell!” snorted 
Gus. “You haven't any more sense 
than a billy goat! Don't you know 
better kre to Heal tee with the 
turnge door closed?” You stay ult 
Cow, witle T go out and abut off that 
tek moe 

“Was it still boiling?” Ensley asked 
when Gus returned. 
ake a tener 
What cas do Fou expect wien ait ths 
bade have‘ been bt of the water 

oe p must have frosca 
[ee night, and when you started i, the 
ice just naturally sheared off the blades, 

“i ert up ier mark bey iter. 
noon, down tothe rage and Ll pat 
in a new pump impeller. Got a lot of 
tock to oT Conlued on pore 13 


” 
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Buy separately or in assortments 


se 


The center table comes to an end! 
Make an end table from Plan No. 16e 


IND tables are now the vogue. To a 

great extent they have taken the place 
of center tables. How would you like an end 
table like the one shown above in your sun 
parlor, living room or library? Stanley Plan 
No. 16e gives descriptive drawings and de- 
tailed instructions for making this table. For 
fa real evening’s relaxation you can't beat 
making things with tools! 


== 2D 


The better the tools the better the work will 
be. Actually, the amateur user needs good 
tools even more than the professional. Stanley 
Tools are used by nearly every carpenter and 
manual training instructor. Why? Because 
these men know from experience that the 


The best tools are the cheapest to use 
° ‘Ask your hardware dealer 


Stanley name assures durability, correct de- 
‘sign, and right “feel.” 

‘You can buy Stanley Tools separately and 
s0 collect your own set. For your conve- 
nience in buying there are also complete sets, 


STANLEY TOOLS 


© This seat on « radio, tool or oil burner advertisement signiGes the approval of the INSTITUTE OF STANDARDS. See page € 


Easy-to 


By HERMAN HJORTH 


(0 MAKE room for all the books 
pee ee 
ecm 


is often a 


the pier cabinet illustrated 
and the hanging booksbely 
age 07 were designed. These pieces of 


= 
=| 
aie eS. 
rears yi 


-Build 
Furniture 


A Pier Cabinet and Decorative Wall 
Shelves Anyone Can Nail Together 


furniture are so nar- 
row that they may 
‘occupy a space, as for 
‘example between two 
windows, that is not 
large enough for the 
more common ty 
abode 
‘The construction 


has been made %0 
simple that a handy 


‘same time the design 

is so attractive that anyone will feel the 
‘work is worth while from the standpoint 
of personal satisfaction and of 


piece 
"And the pieces will 
Fepresent an sctusl saving In. money 
‘flected through a few hours of pleasant 
fand interesting work 

‘A Blueprint has been prepared to show 
oa large ale alin ach greater de 
{ail than is possible in the magazine just 
how these pices are made. “The bhoe- 
pot aes ao contain a thind design 
for corner shelves, which are of the same 
aekih sl get] Saign ax Cr shatvas 
shown on page 97, This sheet, complete 
wth ead il of material 

tools and a suggested onder of opera 
tions, canbe obtained by sending 25 


fori larlg lelgront ra 
‘most popular treatment at present, some 
fine-grained, easily-worked wood such as 
white pine or whitewood may be used. 
‘The first operation in constructing the 


Moen catia ach eles exam 


‘ocenuse they require tle wall nd Boot 


Secooetaly poraar 
‘ace, Tritt Sere to uae the tp sf statuary or pottery, 
‘Se cemamental piece shown in the Greing inthe Bre Slur ta 
‘Somited or placed atthe back of te eave Instead of the frat 


pi cabinet i to make two adder shaped 

frames for the ends. Each of these eo 
ists of two pieces of wood 54 

in, and five pieces 4 by 1 i" 

‘The shorter pieces are nailed between 

the uprights in such positions as to sup- 

port the bottom and the shelves, 


TT REE pices 1 by 884 by 14} n.are 
cut to make the shelves and top 
marked C, and three pieces 14 by 834 by 

- to form the shelves D. Before the 


necessary to notch the shelves at the 
ners to suit the upright members of the 
frame. This is simple matter: a glance 
at the drawing on Blueprint No. 77 that 
shows the perily anembled cabinet, will 
icate just what is necessary. All t 
shelves and the top come tush with 
tthe frames on the sides and back, and the 
three marked D also come flush with 
the front of the frames, ‘The two lower 
shelves and also the top, which are marked 
. project }¢ in. beyond the fout of the 
After securely nailing the shelves to 
the side frames and planing off any slight 
‘unevenness of (Continued on page 96) 
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Liew to Make Radiator Covers 


They Partly Conceal the Ugly Heating Coils and Save the 
Window Draperies from Being Bombarded with Dust 


RESENT-DAY fashions in 
heating equipment dictate t 
he wholly 


its covering is fi 


yes a decoration 
eee of heating 


that th 
‘ay from the curtains, which are no 
Jonger continually bombarded with dust 
particles. s their discolora- 
‘need of laundering, 


then 
Tris not necessary t 


pensive metal 
he mace of wood if 
ral and asbestos heat 
Special but easily taken  preeautio 
however, are necessary to prevent the 
‘wood from becoming ba 

Pine or other more 


. The 
Hest wood perhaps is kiln-lried maple, for 
‘once thoroughly dried and painted 


‘wood is not apt to warp or shrink. Tt ix 
quite expen ud good sub- 
stitute is ‘While this wood 


‘will shrink somewhat, the effect can be 
nullified by paneling the ends of the 

ith an overlay of %4.in. basswood. 
il be dred for several 


The basswood sho 
has previously cou 


If the radiator does not extend the full 


RETT EAMES 


radintor oF for adjusting or packing the 
Meam or air valves, It is desirable to 
Conceal the steam valve, but ax it is 
Cceatonallynecenar to open o ow it 
ttle trap door with spring hinges ox the 
Junsle tocol al 'out cad the cover, 
nay be cut out 20 neatly with a fret 
saw that the piece removed may be used 
as the door, which when closed will be 
faly’ slightly visible, 


AS Buttle to nroper proportions, the 
imensions of one cov 

Biven, but it should be borne i 
that ‘they appl parti 
radiator and window. Note the hase 
board that was added to give the cover 
something to rest on and lend a more 


parts, the top and 
should be drilled and coun- 
termunk for wood screws, 


ik ta winlos the 
over sald lo bail ont 
Sins pace a 
Ing photograph and one of 
tet assign it tee 
Ianto te fll wil of the wind. 
{ie end onstruction feo stggated Ee 
nother of the deawings 

"The actual building ofthe cover is br 
the cut-and-try method. A close fit 
thould be sigs at, aa the cover fs not 
fastened place, His wo mute that t 
tay be ited ft for’ desting out the 


‘warping and pulling out the 
brad that would be used i 
this were an ordinary cab- 


ct job. Place the heads of 
the screws 14 in. below the 
surface and. conceal with 
dowel pins or plugs, sanded 
‘This deep coun- 
tise of a 
fill the same size as the 
head of the screws 
in some cases the pipe 
leading” from “the "steam 
valve into. the radiator 
must be straddled. This is easily ac- 
complished by cutting out a U-shaped 
Piece with a fret saw. 

“The end paneling is all made by care- 
fully fitting the Sein. basswood strips to 
form a hollow rectangle. ‘The strips may 
be either beveled or simply rounded on 
the inner edges to give a more finished 


effect. The cove mold 
fige tntil it is the sa 
basswood strips. All 
and fastened with count 
‘To make the heat defleetor, two sh 
of Lin of sufficient size to enfold the 
back and top of the radiator should be 
obtained, Between them 
two layers of shee 
latter being cut so that a 34-in. margin ix 
left on all sides. ‘The assembled tin and 
asbestos should be drilled and riveted 
with small copper rivets. Tl 
of  tinsmith is desirable 
the deflector on account of the special 
tools he has available, Tn onler to avoid 
wrinkles in the iuner se of the eur 
rivets should be left out of the 
until the bend has been made, 
ted deflector should be 
match the rad 


practical 
is obtained 


‘or walt and 
match the wouwork. 
Th staining, the 
tions should be followed. When pai 
‘one coat of white lead followed by. a coat 
of alle and twp coats of Sntrion fiat 
house paint may be applied. Sandpaper 
cach coat after it hat dei, The final 

oat should be enamel of the desired 
Tt will be found that whitewood takes 
both stain and. paint readily. 

‘As will be seen from the photograp 
the raliator sections form a rather plens- 
ing design when partly concealed by. the 
cover: if a more finished effect is desired, 
section of 
Opening. 
radiator ma 


tal grill may be set in the 
illwork may 
fncturers 


Portable Kindling Boxes 


HE kindling box or fuel ca 
illustrated (ot course it 
for other purposes, or be prov 
iid or otherwise 
altered) wa s 
made from adi: 
carded plywood 
packing box. An 
‘empty apple or 
soap box might 
do as well. The 
inforced wilt h 
alusainur bind, 
ing salvage: 
feet the fool 
pile of an auto repair shop. ‘These strips 
‘were fastened With clinch rivets such a8 
are used for auto brake bands. ‘The legs 
‘and handle were made from another 
packing box.—Gronox D. Huco. 
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eA(odern Ways to Paint Chairs 


How to Decorate Unfinished or Old-Fashioned Seats in 
the Artistic Color Schemes That Are Now the Vogue 


'N EVERY room there is usual; 
(ina: place whert on 68d Ghate in 
Just te right color treatment would 
‘add mich to the attractiveness. By 

‘he same token, thre are woally a every 
home one or more chairs 
of good design and solid 
fonrtruction that are of 
undesirable finish or so 
brdly worn that they have 
Desespeanted ein ae: 
flere is an opens 
for the home craftsman to 
reclaim a chair by decorat- 
ing it to suit its setting. 
Bese ot chute 
tvallbles new one can 
bought unfinished or 
in the white,” as the 
in 
"Decide first the clos 
‘to use, Consider wl 
the chai Chron be insu 
ted tones, blending un- 
obtrusively with the other 
oe or in bright 
and daring hues, The color scheme de- 
termined, consider next the treatment. 
'This, of course, will depend somewhat 
‘upon the design of the chair. Several 
Taide are, Mlustrated, one of, Which 
may Pe ee re you ie 
pe 
mn work out individual ideas, 
imes, 100, you will see in a shop 
‘or store an appropriate scheme 
which can be copied or adapted to your 


‘HE four treatments shown in the 
accompanying illustrations can be 
‘carried out in a variety of color schemes, 
ome of which are suggested in the fl- 
ving par rs type 
shown in Fip and 4 may be purchased 
practically 

re deere tors 

tad ftsaeies tops 
‘A Windsor chair (Fig. 
1), with its pleasing fines, 
has a way’ of fitting in and 
‘well wherever it 
is put. It allows the most 
interesting color treat 
ment. Seat, curved frame 


By BERTON ELLIOT 


legs in a trim color. Black, trimmed with 
Indian yellow, Chinese red trimmed with 
black, and twilight blue trimmed with 
‘orange are all gooxd, bright color schemes, 
while lettuce green and cream, or ivory 
and sage gray, provide color 
arrangements of a con- 
servative 

ping ree 
have its seat, curved frame 
and legs in one color, and 
the edge of the seat and 
spokes in either a harmonix 
ing or contrasting tone. In 
tuce green, trimmed wit 
‘or creain, this would 
‘a mont effective treat- 
sen donc teed Wi 

apricot is another pleas 
Sintycoubieaton, 

while’ an effect of 


unusual ri 
would be Malis 
blue for the pre- 
dominating — color 


if’ any, 
Skocaing ths elas an sagged a 
r s in 
Fig. 2. Another “attractive. color 
‘scheme would be deft blue trimmed 
With rose and gold. Two-tone effect. 
fh ay mia ren teed with 
are iy pretty for 
Taafatthiskio 


‘would be an exquisite piece. 
Back striped with touches of Chinese 
red and with a conventional 


5 alten for furni- 


good choice 
is upholstered in bright, 


Fig. 3. Ben elaborately upholstered chairs 
tthe mare expensive kind are often im 
‘proved ‘by silif patting of the frame 


ities for the artistic 
decoration of the 
common kitehen 
chai. With thaw 

‘vogue for 
or. this lowly piece of 
furniture hias been 
dressed up. inmost 


pleasing combi 
nations, Thou- 
ands of such 
chairs have 
hen trans 
formed by 
home eraftie 


fast furniture, 
‘or made to ens 


tend attractive color 


Hiven and bring ist *] 
into the life 
the kitchen, ‘Besides 
joie iretiomt sires, 
ivory trimmed with jade 
zereen, turquoise blue or 
‘apricot, is very attrac- 
tive, the seats, spokes 
and legs being in the 
ivory, and the curved 
frame, edge of seat, and 
turnings in the “trim 
color. ‘The methods of 
treatment suggested for 
Windsor chairs would 
Iso be quite appro 
priate fora kitchen chair. 
‘The refinishing may 
be done direct 


and water, and rinse of 


results in 
the use of painting materials, Next sand- 
pages te tee coeg toad te gt 
and dust off all loose particles. 


FOR lecaered finish, apply two or 
three coats as may be necessary to 
produce a good finish, without sand- 
apering between coats. 

‘For an enamel finish. apply two coats 
of flat undereoater, followed by one cout 
of enamel for a three-coat job, or by one 
coat of equal parts undercoater and enam- 
el and one coat of straight enamel for 
four-coat job. Sandpaper between all 
‘coats, (Continued on page 99) 
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he True “Santa Maria” 


Our Blueprints Will Help Y ou Build an Authentic and 
Unusually Beautiful Model of the Flagship of Columbus 


e made on a 
the hull of 


1 is quite different 
from the vessel sent to the Colum- 
ot, Which, alth 

ore like a seventeenth cen 
tury earack, has been reproduced 
everywhere as an authentic ff 
teenth century vessel. ‘The differ- 
‘ence from now on will he even 
more marked, as we proceed to 
erect the superstructures. 

If you missed the first article 
last month, it need not prevent 
your starting work on the model 
how. "You ean obtain three blue- 
Drinks with fullsize drawings 
ol ll, rigging a 
pris and a list of the materats 
from the Blueprint Service De- 

ment of PoruLan Sctexce 
oxtitty, 230 Fourth Avenue, 
New York. Use the coupon on 
page 102, where the blueprints 
Ae listed as Now. 7H, 75 and 70. 
As long as @ supply . 
you eat also obtain copy of the 
December issue, with the first 
le. by sending 25 cents to 
he Blueprint Service Department. 


ther ueprit 
‘or the Circulation Departinent. 


'HE forcast is a platform resting on 
timbers that are bolted to the fore 

of the hull and project over the stem. 

‘o make it correctly, first nail to the hull 
two strips of wood b¢ in, thick, M4 in. 
ide fd 914 Jn, log with hae oeters 
in. apart at the after edge and %¢ in. 
pag pletaag oe coat LI 
from the extreme after corners, beveled 
to meet the first pieces at the fore ends. 
Across these lay five smaller battens at 
‘equal distances, except that there must be 


By E. ARMITAGE McCANN 


Sn 
the mast and howsprit holes. ‘The ends, 
‘will be ent off square, will project 
“ig beyond the sie Cr 
‘o the size and shape of this triangular 
support 


ita thin piece of wood, such as 
from a eigar box. ‘Score it to represent 
deck planks and cut round hoe for the 
mast and a square one for the bowsprit, 
‘as shoven in the drawing below. Cut five 
‘ther pieces of wood not more than 34 ia. 
thick aud 3 in. wide to go around this, 


middle of the after part. Along 
the two sides and after ends bore 
two rows of holes at equal dis- 
tances apart and of a full 4 in. 

e These are for the pro- 


Yiein, moldings, On ‘the front 
fend there may be an omament, 
such as fancy upholstery nail, 


inthe supporting timbers 


I the rest light 


of 
ts midship edge 136 i, f 


5, 

8: 
ab 
FREE 


HE 
ue 
Hl 
e3b 
Hi 
Eat 


the same for the other si 
the two with a strip across the 
the after end. Note that the long pieces 


iH 


room between the second and third for with the exception of a 1}¢-in. gap inthe on ten curved —— (Continued on poge 9 
Chan. 
AFTER CASTLE-x 
FORECASTLE 
prsger ue 
: BOWSPRIT. 
a 4 
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This Advertisement Is Not Intended to Sell_~ ~ ~ Merely to Inform 


The Truth about Radio 


This advertising is not necessary from a selling standpoint as the 
entire current production of the great Freed-Eisemann plant is 
spoken for by its authorized dealers. Most advertising is intended 
to sell. This advertisement is intended to inform and we take 
this Spportantty £9 tell the radio public that whatever radio set 
is bought the following elements should be sought for before 
investing in any radio. Tear out this page and ask your dealer to 
answer for you the following questions before deciding on any set. 


Keep this page as Your Guide in Buying any Set 


How Con 1 Tell the Latet Type of Electric 


Why Are Some Radios More Heavily 
‘Set from So-Called "Blectrified” Set Adveriised Than Others? 


from 
{tnd 21 AC tubes. ‘Set demand through 


What About Next Year? 


What Type 


Whe ttre Uaed Ses for Several Yeon? Remember 


Wa built by the manuincturer, complete. ready. 
. wai 


@ Modern Radio 
has these Elements— 


‘1—Obrains all its power from the 
house ‘current supply and 
utilizes the new AC vacuum tubes, 
types 226 and 227. 


Soin owes cule sacdiog oa tee 
floor, The modern radio is come 
iy team the power | pletely housed in its own cabinet. 
wwhestheevening | 3—No batteries of any kind; no 


Tiguids, no acids. Seve eel 


Wy dre Some Sires Unable Su 
Certain Maker of Radio pe 


ned by farm ighting plants, 


(Phone you 
formation’) 


to Get Delivery of Good 


Ponalbty: the demand fr ao 
The 


nena matentn erester 


How Can I Tell Whether Any Given Set 
Delivers the Best Tone Quality forthe Money? : 
“yitaat on competitive demonstration between usin s 
maken @ Radio in « Cabinet Suitable 
In General, How Con I Guide Myself in 

And What About My Old Set? Selecting « Particular Make? ee ate, 

1st cert oe oe ts oa a te 
retuiated’ bythe public er 


FREED-EISEMANN 
RADIO: 


Brookly “ert ein pte La, Rat, Cy mt on Renee herian Tane & Tneeh Cot New York 


~~ © ASK Any One of Half a Million USERS ~~ «w 


ich tne cherie rao Ga 


© This sel on a radio, tol or cil burner advertinement signiSes the approval f the INSTITUTE OF STANDARDS. See page 6 
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In Y our Gwn Workshop Y ou Can Turn Cheap Barn Door Hinges into 


Hana -Wrought Hardware 


INE dollars a pair was the 
price asked for the hinges 
Uthat the writer wished to 


conlds 
hinges were to be bought, 
Ue commonplace, 

le scrolls and eur 
all. Tewas quite apparent that only 
huwnd-wrought hardware of the finest 
craftsmanship would be satisfactory, 
fad, us the Weiter is a natural born 

‘er by. avocation, although 
painter and decorator by. vocation, 
‘he found how to get what he wanted 
out of—don’t lauigh~four common, 
cheap barn door hinges. 

"The decoration ofthe wooden parts 
ff the desk consisted of light pea 
green ground coats with a glaze stain 
on top, wiped in streaks for anti 
‘fect and Rinished with two coats of 
clear lacquer. Inside, the ground 
coats were the same, but the glaze 
coat was red and mottled in a clouded 


Hong they 

long they’ 

he doors. Next, a few rough pencil 

wes were made and a satisfac 

tory design was drawn on card- 

Hand cut out with a Knife. 

init to the hardware store soon 

ck iron barn hinges of 


The cardboard 
pattern was placed 
‘on the back of one 
‘of the hinges and 
the outline traced with a soapstone mark- 

wt pencil. ‘The hinge was 
. section of railroad ral 


the surpl 
saw, ton, was used here and there. ‘Then 
the hinge was putin a vise and filed down 

Tine. ‘The remaining hinges 


t's ball pein ham- 
mer, such as comes with am auto- 
mobile tool kit, the surface of the hinge 
was hammered’ pretty thoroughly. After 
this battering it was found necessary to 
il the steel out flat again, because it 
Maa Rely eregitad 
in the hinges were not prop- 
wale bates Took well inthe new 
design; consequently, the unwan 
were cleaned out, coated with a Ritle 
soldering acid (muriatic acid in which a 
piece of zine metal had been placed) and 


By F. N. VANDERWALKER 


filed with solder. When cold, the soller 
was hammered to the same aj 

the surrounding surface. New holes 
‘were drilled to be properiy balanced in 
the design and the binge was cleaned up 
with steel wool or sandpaper and given a 
hath of gasoline to remove all oil. It was 
then ready to be decorated. 

‘A coat of gray paint was put on as a 
foundation. In this case it happened to be 
white lead thinned with turpentine so it 
would dry flat. The finish wanted was 
the bright steel effect noted on the armor 
‘of knighthood days. Tt could have been 
‘gained a bit less effectively by simply pol- 


using clear brushing lacquer upon it. The 
Incquer is more it than varnish. 


et leaf is very 
ing twent 


about the 
10 cost ix 

and, there 

ile, Tt will 

with laequs 


thick 


vid ealled japan gold size, 
It is a varnishlike liquid which is 
applied with a small brush and 
allowed to set. Touch it after about, 
fiv tes with the knuckle of the 
first fing dup. When the 
rize is sticky enough, you will hear @ 
slight suapping sound on pulling the 


finger away, ‘Then theleaf may be put on. 
Foro the this wich regi na 
Teaf, it's best to cut out 
‘ofthe book with abears ror ive tthe 
Paper pages a iting the le 
Wilh te pages. ‘Then lft one paper 
With the leaf oa it and lay it fea ids 
Sown, on the sticky gold ‘ise, With a 
camelehair or other solt brush, an. inch 
for leas wide, smooth out the leaf. and 
press it down by brushing on top of the 
paper page. Raat he pate and 
featly brush down any loose clges of lal 
‘Apply the next Teal in the same way, et- 
tingit overlap the first sheet a ities ‘The 
fold size with leaf attached. should. be 
Slowed to dey overnight and then, after 
brushing off the loote overlapping leaf 
less, coat the surface with clear brush 
ing lacquer, which will dry in an hour and 
be ready for the next operation, Instead 
of using silver or aluminum laf, you can 
tse aluminum bronse ‘with the. wsual 
bbronaing liquid, or the dry bronze powder 
mixed into clear lacquer. ‘The. finish will 
not be quite 10 light in color, however. 
‘Theleal metals bronze power el 
pan and bronzing Tiquids ean be pur 
chased at art stores and at palate? Sup 
ply houses, 
"The mext step requires a can of flat 
‘lack paint; or get'& pound can or a tube 
of blade ground (Continua on pope 10 


PICK YOUR PEN 
POINT BY COLOR 


The simplest, safest, surest way to get permanent 
pen satisfaction 1s to pick your pen point by color. 


Waterman’s Number Seven 


with its identifying color band offers the quickest, 
most reliable guide to pen point selection 


The following colors on holders tell the story of pen point 
character. Look for them on Waterman's Number Seven. 


Red—STANDARD—Suits mont writers. Pink —FLEXIBLE; FINE—As relent at 
‘A rpledidcorreondence point. Medium 1 watchapeing. Fine, tapered point: round 
Aexbiy, For home and genera oe. fine to shade at any angle. Loved by 
Green—RIGID—Tempered wamarne “OS™ 

hrdnem. Will not shide even under heavy — Blue—BLUNT—An improved sab pint 
premure, Usequaled for manialing Thetaler This pot make abroad line. May be bel in 
man's end any position. Liked by rapid write. 
Purple STtFF; FINE—Writs without Yellow —ROUNDED—A diferent pen 
free, Makes 1 thin, leur line and small point. The tp i ball shape. Makes a henry, 
figures with erring accursy. Popuat with character line without premore. Sui lel 
secountane, hare ers 


Merchants who sell Waterman's will be glad to let you try all 
six points, Do this and select the one that suits you best. 
When you buy a Waterman's you buy perpetual pen service. 
Guaranteed since 1883 and until 1983—100 years of pen service 
L. E. Waterman Company 


191 Broadway, New York 


$700 


SP AGumber Seven 


Wap Besutiful resilient 

nena Rippleeilen rubber ole. 

G3yp)—Madewithpromtve ligand 

(p)— sstacunoqaed ted 
ing device. 


Waterman's 


Office heat... chilly street...sore throat! 


From over-heated offices into 
chilly streets... out in the 
cold waiting for transporta- 
tion . .. into germ laden cars 
crowded with coughers ... is 
it any wonder thousands are 
laid up with colds or sore 
throats—or worse? 


Don'tbe one of them. After 
exposure of this kind, gargle 
with Listerine when you get 
home. 


Better yet, use it system- 
atically night and morning 
during nasty weather. It may 
be the means of sparing you a 
long, painful and costly siege 
of illness. Manyacold weather 
complaint has been checked 
by Listerine before it had a 
chance to become serious. 

Being antiseptic, it imme- 
diately attacks the countless 
disease-producing germs that 


lodgeinmouth,noseandthroat, 


Again, we counsel you for 
your own protection to use 
this safe antiseptic twice a 
day, at least, during inclement 
weather. Lambert Pharmacal 
Company, St. Louis, Mo., 
U.S. A. 


Gargle when 
you get home 


Inthe THROAT 
and nose more 


<Onsultaphyiciane 


‘Watch your 
throat! 


LISTERINE 


-the safe antiseptic 
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‘N DISCUSSING the making and 
covering of the actual frames for a 
stage setting, I must make it clear to 
the reader that Iam addressing myself 
solely to beginners in the art of play pro- 
dlcing and not to members of «thorough- 
ly equipped little theater group who by 
means of a theater workshop and access 
to an ample purse are able to build their 

ings in a professional manner. T am 
‘writing for the lesser play-makers, whose 
purse, time and energy ate limited, and 
‘who are putting on plays that are not in- 
tended for a run of a week or more, but 


‘And by that T mean «play 
experienced, permanent 
he thoroughly well 
sr hand, when a play is 
put on by an inexperienced group, of 
Amateurs for a one-night stand, paying, 
no doubt, a fat royalty in the face of a 
fall house, the matter of economy is of 
tutmost importance. But in saying this 
ddo not in any way recommend careless 
presentation; far from it. L want merely 
‘to urge the amateur producer to see that 
his production is uniformly conceived and 
executed in proportion to the means at 
hand. Many a brave dramatic club has 
haa fo dshand because of a disregard of 
this fact. 


CCORDINGLY, to these minor pro- 
ducers I urge tive use of the simplest 
nd cheapest materials: Furring strips 
for the frames and building paper for 
covering of the frames. : 
‘And when I recommend the ise of 
what may seem to the reader a might 
Frall covering, Tet me say at once that 
hhave used this method for years in the 
making of many amateur stage settings 


SCENECRAFT—Building the Set 


The Simplest Method of Making Frames—Third 
Article in a Series on Amateur Stage Carpentry 


By Axpre Sura 
Aaahar of "Th Scnceright™ 


pecpely sop, bas proved devia 
it wed du 
Tot only forthe two or tate nights ofthe 
performance, but also for rather rough 
motor transportation. In one outdoor 
Bip fertnately afte the diene had 
it frames were given 
sarain tea, but after un all-night soe 
rallied in the sun-warmth of the fol- 
Towing day, taut and sound as ever. 


UILDING paper for scene building is 
thoroughly serviceable and cheap; 
is easily handled, and in the hands of an 
ingenious designer it can be shaped into 
truly amazing forms. I have seen this 
paper used to represent massive Egyptian 
fumns, a huge stone fireplace, stone 
arches, heavy ceiling beams, a ‘garden 
wall, brackets, and so forth. it stands to 
seas, howeras, tha, thew fl ite 
tions ity. must be iy re 
speeted by the actors and the scene shift- 
cers. Lonce saw an overzealous comedian 
Chaceston his foot through a wall that 
every appearance of everlasting 
soba The omen yo 
joyed scenewright did not: 
Tends an esr at paca lb. 
stands as a record in that ‘club. 
‘All that, [have said about the economy 
and usefulness of building paper applies 
equally to the use of furring strips for 
tmuking the frames. ‘These two- or three- 
inch semirough wood strips will make 
fhe coupartircy sot bending tet 
‘comparatively ing 
they must endure. One must also keep in 
mind that the application of the stretched 
paper covering so stiffens them that for 
the average frame intended for an interior 
‘with an eight- or nine-foot ceiling, corner 
bracing is not necessary. And the lashing 
together of the entire set of frames 
serves, in tura, to.stiffen the individual 
frames as well as (Continued on page 97) 


PEXTO Tools 
‘and have the as- 
surance that you are 
getting tools that are 
J specially designed to 
do properly the work for 
which they are intended, 
The Pexto line consists 
of Braces, Bits, Chisels, 
Hammers, Hatchets, Pliers, 
Pruning Shears, Screw 
Drivers, Snips, Squares 
Wrenches and many other 
small tools. 
‘Ask your dealer to show 
you PEXTO TOOLS, 


Write Us for Booklet 


The Peck, Stow & 
Wilcox Company 
Southington, Conn., U. S.A. 


No. 45 
Adjustable 
Angle 
Wrench 


Sizes 
4° to 18" 
Forged 
Steel 


© Tis salon «radio, tok or al burner advertisment slgnies the approval of the INSTITUTE OF STANDARDS. See pare 6. 
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NCE made, the mi 
‘measuring’ table illustrated 
is one of those devices for 

which new uses are found every 
day. Tt combines w remarkable de- 
are of versatility with the utmost 
simplicity of construction. Because 
of the fact that it has no movable 
parts other than the spindle itself 
he possible sources of error are 
reduced to a minimum, while the 


up the working space. 
he instrument consists” of a 
‘micrometer barrel 

)) mounted in the overarm of 
frame (B), which is held in position 
fon a base (C) by means of four 
countersunk screws (D).. The base 


Ba $i, pawn of 6m oak 
fed), beveled on the 1 
tildtion to" the. holes for. the’ frame 


crews, it is provided with @ number of 
Fira SAE tapped oles to serve for 
perews used in attac Services it 
may be desired to use, 

ie frame may be made from machine 
or tool steet, and its design, like that of 
the tas intentionally hav in onde 
to reduce spring and £0 afford a good 
footing on the base. It may be 
mde ‘of ordinary ‘machine steel, 
though the extra labor of making 
itfrom nonshrinking tool steel, heat 
tecating and eiing these 
tering surfaces will be well spent. 
‘The frictional hold of the angular 
seat upon the barrel should be firm, 
but not excessive: i must not bind 
the spindle, 


'HE bottom of the frame is 
relieved over the center por- 
tions so as to cause only the four 
comers to bear. It will be noted 
that the design is such as to allow 


VIE 


¥ A: 


By HENRY SIMON 


Micrometer Measuring Table 


A Simple Holder for a Standard Caliper Head Which Makes It 
Easy to Measure Awkward Parts Accurately and Quickly 


1 pin from either side for fixing the 
barrel in its final position, if de- 
sired, 


In the table illustrated, the ex- 
treme height of the spindle is 1.250 
in, This may be changed according 
to conditions, but should be kept 
to even fractions not smaller than 

‘as 1,000, 1.250, 1,500, oF 
2.000"in., 30 as to avoid confusion 
in reading measurements. 


HE instrument may be adapt- 


Fg S08 Wider range of work by 


the use of raising blocks such as 
shown at F. ‘The holes through 
them should be large enough to 
farcgh without ‘Sading” he 
without "binding. 
blccks also sbould be hardened. 

"The table, at all events, must be 
lap dea at rm 
to j. oF tO a pale yellow 
seomsdanlingyel. The teoped Set ia 
theta fe rae erve to lt to the 
faceplate for turning or grinding, s0 that 
the fastening on the faceplate is exacth 
the same as that on the Risbed instru- 
mot Tt therfore cay to ma the 

wo registering surfases—the bart 
hole and frame foot—true in relation to 
cach other, 

Tn assembling the instrument, after the 
frame is mounted on the base, a screw 
diver Blade or some other wedge is used 
to spread the slot slightly, when 

the barrel, with the spindle’ set 
‘ato, may be sid down on to. the 
table or to-a size block and. there 
locked’ by withdrawing the wedge. 
Alter the instrument has been ta 
tse for some time, the barrel may 
flso be pinned through hole E, if 
desired. "A soft pin with a central 
hole through it should. be used, to 
sake it possible to drill it out. 
(Continved on pay 81) 
THER timesaving shop ideas 
are contained In the con- 
tinuation of the Better Shop 


it to be formed largely by the Use rw ac mewarng tate in made. For tage work the ye. Methods Department, tobefound 
‘of a milling cutter; it may be held arm which holds the micrometer head may be raised by block F ©—-OM Pages #4, 92 and 93. 
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To MenWho Love Good Tools 


A 4a 
AO 


Tht 


444 


and pride to own 
tegrity of workmanshi y-eight years 
yurces that have earned for this organization its 
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nicl Change Grinding a 


By Hector J. Cuammertaxp 


ANY, ymschinst familie with 
tool-room grinding will note 
he advantages of the combination 
illustrated, which makes possible a 
quick change from cylindrical to 
internal grinding. ‘The change may 
be accomplished in about. three 
minutes. 

In this particular case the small 
tool-post grinder is retained as per- 


manent equipment for the universal 
grinder and remains clamped to the 
Machine most of the tine Tt ol 
necessary to throw off the whe 
od swing the wheel platen around, 
pine made eo tnt the oheal is 
is made 20 t heel 
Fel with the work when it is cor. 


Geelg any tapered ols 
ing any. tapered hole. 
Piece being ground can be squared 
‘with the hole hy emoving the high 
Speed spindle and using the motor 
Spindles shown, Hubs and recesses 
can be ground the same way. 

By reversing the grinder in the dove: 
tail and using the motor spindle, holes $ 
i, imameter and fin ou cn be 
ground with good results. "An extension 
fam made to take, work 1 in longer 
than the regular spindle, 


Oversize Wheels Reduce Cost 
of Cylindrical Grinding 


‘BOLT To PLATEN WN CYLINDRICAL grinding ma- 
chines, whether of the plain or uni 
BORE TO FIT SPINDLE versal type, where the diameter of the 


it is advisable to buy 
4 in. instead. ‘The extra cost, 


suditional service the, whee 
isis especially true if t 
of work it around 34 in. or smaller, a is 
‘0 often the ease. 


Skilful Patching Saves Two Costly Gages 


FT 0, sap sages had been made and 
were ready for grinding in one large 
shop when changes made by the engineer 
ing department in the design of the wor 
resulted in their becoming worthless. 
The writer was told to make two new 
gages to correspond with the revised de- 
ign, but sugges that the original 
gages might be saved by following t 
Gnethod.ilastrated. ‘The results were 
satisfactory and the saving amounted to 
‘Mer finding off sections 4 in, wide 
in the proper locations, pieces of tool 
steel were made, hardened, ground and 
fitted snugly in place as shown. Bevel- 
ing the eges made it easier to solder 


had been surfaced off 
‘ground all over. there 


cous Bure oF ace _f— I 


Saonaary, 128 


How to Work with 
Copper Tubing 


By Kant Nixon 


ECAUSE of its extensive use for fuel 

‘and lubricating lines in automobiles, 
airplanes and various shop installations, 
fan ever increasing number of mechanics 
have to know how to work with copper 
tubing—how to anneal, straighten, cut, 
bend, and install 

In specifying copper tubing the outside 
diatneter is given in sixteenths of an inch, 
together with the wall thickness. Tt is 
available in all sizes from 34 in. O. D. up, 
and in many thicknesses. 

Tt is customary to specify the outside 

diameter by a number indicating the size 
in sisteenthy of am inch, Thus, No, 
‘copper tube is 34 in. O, 
44 in. O. D. ‘The wall thickness is speci- 
fied in thousandths of an inch, Combin. 
ing there, 2080 means 34 in, O. D. and 
080 in. wall and 12050 is 34 in, O. D, and 
1050 in. wall. 

Copper tube is sold either in coils or 
straight length, the amaller snes unually 
in coils. Various tempers are available— 
full hard, half hard, quarter hard or dead 
soft. It'is customary to anneal tubing 
before bending and install 


HE annealing is a sin 
"Tite ti w mercy hate to's Yay 
bright red heat in any suitable furnace and 


Secery semi Was 8 ale a quel 
‘after heat y scales whi 

ave been formed wil be thrown off and 
the tube left fairly bright and clean, Care 
‘should be taken not to overheat " 
‘and, after annealing, tubing shou 
handled with care, as it is comparatively 
soft and easily distorted. After distor- 
tion, it is dif (Continued on puge 98) 
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ESSENTIAL TO PRECISE WORKMANSHIP 


STAINLESS. 
STO RULE 
Catalog No, 350 


Ee ee Tt: a 
For Measuring Speeds 
easily and accurately 7 
—use No. 746 eae 


Knowing the speed of shafting, fly wheels and 
other revolving units is essential in mills, fac- 
tories and machine shops. Vest Pocket Speed 
Indicator No. 746 is just the tool — handy, 
accurate, reliable and inexpensive. 


No. 746 is only one of many Brown & Sharpe 

‘Tools that mechanics everywhere depend on 

for accurate measurements. And you can 

make measurements in your home workshop 

as accurate as those made in industry if you use 

tools that are “world’s standard of accuracy.” 
oa ‘No. 30 lists over 5,000 items. It may be had 
yout knrdwnty Smale oe sit be. cont’ tee on 


wien. Depe PS Brown & Sharpe Mfg. Con 
<~ Providence, R. L, U. 8. A. 1 


ES fa 
TOOLS. 


[BS worLp’s 


SCREW PITCH GAUGE 
Caalog No. 80 


jg 


ADIUSTABLE SQUARE 


STANDARD OF ACCURACY 
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For the hardest jobs 
TRIMO wrenches get 
the call because they 
are made best. 


Trying work 
bringsoutthe 
value of the 
grip that 
never slips, 
the pressed 
steel frame 
and the re 
placeable 
jaws that 
mean ever- 
lasting sharp- 


ness. 


TRIMONT 
MFG. CO, INC. 
Roxbury (Boston), Mass. 


Wrench 
rey ears 


‘al 


THE SHIPSHAPE HOME 


Vig. 1 gore view). Mow to make measure 
ments. Fla? (ower view) 


‘uiting elas 


More glass is probably broken by ama- 
teurs in picking up and moving it about 
than in the actual process of cutting it. 

Glass will not stand being picked 
by one hand like a china plate. Tt will 

its own weight when 

‘safest way to lift glass 
‘@ hanging position as 

se both ‘and 
ng free. Then place 

and lay it down 
carefully, supporting it with both hands, 
the fingers widely spread. 

‘When the glass is safely on the table, 
half the battle is won. Now it can be 
moved about as needed for the cutting. 
Figure 1 shows how to take measure. 
‘ments on a piece of glass, A mark is 
made at each edge of the piece with due 
allowance for the distance between the 
wheel of the eutter and the end of the 


handled The 


Hints on Handling 
and Cutting Glass 


By Eaaxven E, Ertesox 


le the 


side up; there will be less strain wl 
‘cutter passes over it, 

‘The best way to hold the glass cutter 
is indicated in Fig, 3. In cutting window 
fies it shguld be remembered that the 

test pressure that will make the cutter 
“eut” is the 


Pressure to use, 
Invariably make the error of 
Pressing too 

Pp 


upon the cutter and 
roductng & great scratch instead of 
Emooth, fine cu 


[TIS not wise to attempt to use a worn 
out cutter, for glass cutters are cheaper 
than window glass. Neither is it advis- 
able for the amateur to aspire to own a 
dinmood for glass cuttings in unskilled 
hands it will probably do’ poorer work 
than a wheel cutter. Sometimes when a 
wheel cutter refuses to cut under ordinary 
Pressure a dip in kerosene will restore its 
cutting quality. 

When the ‘cut has been successfully 
‘made, the glass must be split on the cut- 
ting Tine. "This may be done either by 
breaking it apart with the hands or by 
tapping with the cutter as shown in 
Fig. 4 until it comes apart. On 

jeces the latter method is advisable 
Ercenue it in safer. ‘The notches in the 
cutter are uted for removing trips that 
are too sinall to be taken off otherwise. 
In breaking the glass apart, always bend 
it downward, so that’ the opening or 
breaks will be made from the side upon 
which the cut was made. 


cutters made to fll. inde of the 
‘where the glass is to fit. When using 
this method, place the glass with the 
hollow side down instead of up in order 
to withstand the strain at the corners 
On, small pieces, however, thi 
highly important. ji 

Glazier’s points are triangular pieces 
of soft metal (Continued “on gape 88) 


isnot 


Fig. 3. The glam cutter is best 
shown and pressed firmly but not too hard 
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“TF TIME is precious,” sa 
Carlyle, “no book that wi 
not improve by repeated 

readings deserves to be read at all.” 

‘Time nowadays is more precious than 

ever before. Yet nobody questions 

the fact that good reading is an essen- 
tial pare of every human life. 


But how can the busy man orwom- 
an take the time to cull the best 
‘out of the hopelessly large amount of 
literature that has been written, when 
amodern public library contains hun- 
dreds of thousands of books? 

Squarely facing this vital question, 
Dr. Charles W. Eliot, America’s 
greatest educator, undertook the 
colossal task of assembling in one set 
the cream of the world’s writings; the 
pure gold of the mass of literature 
the ages have inherited. And the 
glorious result of his lifetime of study 
{s the Five-Foot Shelf of Books (The 
Harvard Classics). In this wonderful 
library are the writings of 302 im- 
mortal authors, the books that make 
for clear thinking, and bring endless 
delight; the books that everyone 
must Enow to be well read. The 
coupon on this page will bring you, 
woth no obligation, further informa- 
tion about these great books. You 
owe it to yourself to know more about 
the library thae a quarter of a million 
cultured families already own, read 
and cherish. 


Dr. Eliot’s Five-Foot 
Shelf of Books 


(The Harvard Classics) 


The free 
BOOK 


beast 
ries fea 
tea ie 
gee Til 


z 


In 
this 
busy 
age 
there 
is only 
time 
for 
the 
best 
books 


“Would 
charitable soul, 


some 
after losing a great deal of 
time among the false books, and 
alighting upon. the few true ones 


E 


which made him happy and wise, 
would name those winch have bees 
bridges or ships to carry him over the 
dark morasses and barren oceans, 
into sacred cities, into palaces and 
temples. 

Dr. Eliot's Five-Foot Shelf of 
Books is the perfect fulfillment of 
Emerson's wish, for Dr. Eliot has 
named the books that made him 
happy and wise. And by assembling 
these books in one practical, con- 
venient group, he has spread the 
happiness and wisdom of which 
Emerson speaks. Through The Har- 
vard Classics people have found out 
that the classics are not dull, but 
intensely stirring, not. beautiful old 
antiques, but stimulating to modern 
thought with vital application to 
everyday life. 

The free book, “Fifteen Minutes a 
Day,” tells how Dr. Eliot chose the 
masterpieces of all time, and so ar 
ranged them with Footnotes, Indexes, 
and Reading Courses, that anyone 
may get from them the broad knowl- 
edge, the cultural viewpoint that 
every university strives to give. Mail 
the coupon today. 


+06 liberal 
education in 
15 minutes a day 


« 


Mail the coupon today! 


ipomeeeremsonmnenesnsensessinanenetonenesi 


P. F. Collier & Son Company 
26 Park Avenue New Yoru Ch 

Dy ml fe cde the Yokes tha al 
about the most famous library in the world. describ 
Ted Ganesh ned etn tae pas fr 
Fethoenia Bi ips chee bat 
Pip eooer ts bcks pba vet pee 
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Fisherman Says He 
Never Gets a “‘Bite”’ 
From This Tobacco 


‘The sport of fishing seems to enlarge men's 
souls, despite all the fish stories we hear. 
Lot & man find » hole where the fish are 
biting well, and nine times out of ten, if 
hhe is a true sportsman, he will let his 
friends in om the good news. 

Evidently the same thing holds true of 
pipe-amokers. Take the ease of Mr. Massey, 
for example, He has learned from a fellow 
fisherman how good Edgeworth is, and 
now wants to tell the world about it 
himself, 


Juspet, Teun, 
‘Mare, 07 


‘To those who have 
never tried Edgeworth, 
we make this offer: 


Let us send you 
free samples of Edge- 
‘worth so that you may 
pat it to the pipe test. 
If you like the samples, 
you'll like Edge- 
worth wherever 
and whenever 
‘you buy it, for it 


Larus & Brother Company, 10 8. 2st 
Street, Richmond, Vs 

We'll be grateful for the name and ad- 
dress of your tobaceo dealer, too, if you 
care to add them, 


Edgeworth is sold 


suit the needs and means of all purchasers. 
Both Edgeworth Plug Stice and Edgeworth 
Ready-Rubbed are packed in small, pocket 
sine packages, in handsome humidors hold- 
ing « pound, 


‘and also in several handy’ in- 
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THE SHIPSHAPE HOME 


reflash 
so side beck ent ferth on the ghee 
‘as the blow is struck. The points must 
be so laid that the “burr” on the sharp 


comers points upward. If pointing 
downward it is likely to draw the point 
Sere a endaetpie 


vel considerable ut 
to have a special 
the purpose crossined in 1 


For & small amount of work a paper #0 
laid off will serve the same purpose. 


terly cold and 
windy to allow the 
windows to be left open, adequate ven- 
tilation may be insured by making narrow 
‘wooden frames covered with cotton for 


« between the glass of the 1 


ment, and they rarely need to be mare 
in, ‘Their length depends upon the 
width of the sash. When the lower sash 
is raised. one cotton screen is inserted 
beneath it, and similarly, when the upper 
sash is lowered, another frame is placed 
above it, Pads are made to fit snugly 

sash and 


the meeting rail of the lower sash to 
prevent a draft there. 

‘The cold fresh air filters in through the 
lower sree and the warm used ai flows 
‘out at the top. It is necessary to have 
both xereens to insure perfect ventilation, 


cles cannot fall 
through a cold or 
hhot air register in the floor if a piece of 


ito netting (wire cloth) is fitted 
Underneath the irom grill ay illntrated. 
It is necessary only to unscrew the grate, 


DP acoisren 
airing 


TIN CONDUIT— 


‘Wire loth such a in uned for window screens 
IS pnced bencath the floor regatergriiwor 


ccut the netting the correct size, set 
and refasten the ironwork. 
used this method recently in the home 
‘of a friend who had been seriously incon: 
venienced when his little girl dropped the 
bey to his automobile down w register 
ac B. Roenrs. 


Nor least au 


the tral of winter 


Water pipe. A 
plumber is not always available and you 


ey Sak ou, mp aia a eal 


pubes Picasa in crass fiat 
{Sout of reach in the walls. ‘This was the 
area mia aries 


1 good supply of hot 
watsria Gobatees Torn goo yrurbethe 
tub or sink where there is a combined cold 
and hot water faucet and, after the water 
is running hot, turn it off and plug the 
faucet with a cork or some other stopper. 
Again turn on the hot water, which will be 
diverted into the cold] water pipe and 
forced in the direction of the frozen section. 

‘A frst attempt may be unsuccessful, 
If so, open any other taps you may have 
ahout and try two or three more applica- 
tions of hot water, as hot as you can get 
it. Allow a few minutes interval cach 
time for thawing. In many cases. this 
will accomplish the desired result quickly 
and without expense.—K. Ginson. 
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Land and Water 


By E. J. Quixw 


‘an allyear- 
be built in any con- 
One feature is that when 
uused on the water, it is not 

y toy yachts do, 
poed with runners for sailing 
ied crusted snow, the boat 


Fig. 
the rear runner, Fig 
to vary the direct 


of sailing, ‘The 
sheet metal attachment is bent to form 
f tapered socket that can be slipped on 


‘and off the wire steering arm, While no 
separate detail is given of the rear con- 
struction when wheels or pontoons are 
used, it is obvious that the same method 
will berve. 
For the forward runners, Fig. 4, the 
brackets should be shaped around the 
‘cross-frame so they also can be 
a. ‘The runners are either 
supports, 
‘rames for the wheels are b 
‘ele spoke wire as indicated in Fig. 5. 
‘The wheels are cut from cigar-box or 
other thin wood. ‘The hub for each wheel 


UNDERSIDE view oF 
REAR RUNNER 


Toy Boat for Ice, | 
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You can’t loosena 


“VYANKEE” 
Handle 


ries et a 


No job can make the blade 
ofa Yankee” Plain Screw 
driver turn or loosen in the 
handle. Yankee" ingen- 
ious construction (found in 
no other screw-driver) 
makes blade and handle 
practically a one-piece tool. 


“YANKEE” 
Plain Screw-drivers 


No. 9—Standard Style, 15 
sizes, 134 to 30 in, blades. 
No. 95—Cabinet_ Style, 1 


sizes 254 f0 1554 in, blades 
“Yankee” Drivers are made 
isin to work with, Handles are 


Maeda ii 


shaped to fit the hand and 
give a firm grip. ‘The blade 

je hardened and tem 

red exactly right. 

Every individual blade is 
tested twice before leaving 
factory—another reason 
why a “Yankee” Driver 


c lasts. 


unkee"on the tool you buy meane 
Ehetutmaa! in quality ciency ond 
eabae 


Noars Baos. Mro. Co., Philadelphia, U.S.A. 


“YANKEE” TOOLS 


Make Better mechanics 
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Your first 
blow sets 
the nail 


You cam quickly place a nail 
in the nail-holding niche of » 
Cheney Nailer—any size nail 
up 030 penny—and your 
driving blow will send ie half 
‘way in, oF place it lightly—just 
as you wish, and the weight 
of the hammer releases the nail 
at once. 
‘The Cheney Nailer is the 
handiest hammer you ever 
saw. It’s a timesaver and a 
ibor-saver, 100. Besides one- 
‘hand nailing the Cheney Nail- 
er allows for nail placing far 
shove the ordinary tworhand 
each, thus saving expensive 
extra” scaffolding as well as 
many bruised and” pounded 


ingers. 
‘The Cheney Nailer is made in 
two styles—bell and plain face 
three sizes each. "You can 
have the type you like best. 
‘Ask your dealer or order direct 
from us. Price $2.00. 


W Jailer 


(hen 
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A. Gift Puzzle for Children 


You Can Make It in an Hour or Two from Cigar 
Boxes—Fascinating but Not Hard to Solve 


By ARTHUR L. SMITH 


‘on page 78 of the last 
Jane asve of Porcian 
Screxce Moxa or, 
as ilustrated in Fig. 
3 with mitered. cor: 
ners, which make a 
neater Ginish for those 
tho take the trouble 
tort them well. 
The 


eocaens te proper Dreprtnes ert 
Proper proportions are 

‘observed. The blocks must be square: 
the inside width of the box must be equal 
to four blocks and the inside length equal 
to five and one half blocks. The strips 
ust be one half the width of a block and 
three blocks in length. This allows the 
letters WAS, for instance, to be moved 
‘out along the side so that the three 
blocks will not reach higher than the 
bottom of the letters THE. 


s0 as to change 
to Fig. 2 
‘Puzzles of this character could be made 
of more and longer words. Three-letter 
words were chosen to make it easy for 
children and of sich character that no 
ter is repeated. Tt is well to print 
the sentences, WAS THE BOY IML 


‘The Gat and second positions, the ley to the solution, and the case 


Hixars ror box covers can be made of 
‘ire when itis not worth while to buy and 
SB of Sh 5 Ses. dwn through he 
‘angle of about 45 

fide of the box and pass both ends of a 


and JIM WAS THE BOY, 
fon the cover of the puzzle 
to aid the memory. 

Those who are 
skilful in "the for. 
erly popular art of 
pyrography can burn 
the “letters “on the 
locks and onthe 
cover before finishing. 
Tosewood stain on 
red cigar box wood 
takes” a beautiful 
finish. 

To. illustrate the 
solution, ‘the squares 
are numbered in Fig. 
3 from 1. to 
Number 9 is 144 in 
eng. ‘This will allow 
block 12.0. be re- 
toved ‘when “three 
tions 4 8,850 Bock 
8'may be removed 
when three occupy positions 9 18, 17. 
In the solution below only the letter and 
the number of the space to. which it is 
moved is given: for example, MIT ine 
ddicates that block Mis to be moved to 
the seventeenth square. 

To change WAS THE BOY JIM to 
IM WAS’ THE BOY—SI7 A13 Wo 
El He T3 Wo A7 $8 Ys 05 Bo M10 
11 Jie Bis O15 Y10 4.117 Sur Ae T7 
38 T17 His Fo J 12 Es Hy A788 M3 
‘Tho Ma Hi Eig MB. 

‘The reverse solution is—817 A18 Wo 
Mo [7 J8 Wi AG $3 ¥4 05 Bo EM 115 
Tie Bi OW Vie Js hy Y7 08 111 
Ue Ts HS Eo Jus 115 Exe Hy O11 
Yue Mis To Ma H7 Es M16, 

While these are the fewest moves i 
which the author has solved the puzzle, 
Possibly someone may find a still shorter 
method. 


In Figs. 1, 2 and 8, below, 
is shown without the cover. 


plain case 


rae 


short piece of wire through it. Separate 
the cad and bend each over so they ean 
be driven into the wood. Pass the other 
member of the hinge through a hole 
drilled in thecover and fasten by cli 
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Home Workshop 
Chemistry 


Simple Formulas that 
Will Save Time 
= and Money 


PAPER funnels for the chemist, pho- 
tographer or other user of liquids ean 
ibe made from heavy envelopes such as 
those in which photographie papers come. 
‘The funnel is formed by cutting of a 
comer of the envelo takes the 
itance of 


‘Funnels may be cut trom heavy envelopes 
tach as those ed for photographic papers 


48 or 4 in, from the comer. ‘The tip of 
Ue coue thin formed is then lipped of 
* Mter ‘being used once, the funnel i 
ica “hit ats the chance mix- 


1s pamphlets of for~ 
pauls, Tt means solution af acid that 
sn heated very carefully in a pan 
of water on the double boiler principle. 
in glass beaker oF 
set the dish ina pan 
ry slowly over a smal 
Tt is advisable to place a bent 
piece of wire under the acid Vessel so that 
the container will not come in contact 
with the bottom of the pan, 


per of a cut glass bottle 
ihtly stuck that it cannot 


Wine re 
becomes 80 ti 
be removed, it ean be loosened, 
to the recent announcement of a 
experimenter, by placing on the j 
mixture of 5 parts glycerin, 10. parts 
thloral hydrates 3 pacts 25 percent HCl, 
fand 5 parts water. 


‘Wins riya packages of household dyes— 
brown, red, yellow, green and black—it 
iss stele etter Go ie ond stuart 
almost any color or shade. Use the dyes 
ge for: ia eat pore 

ge the wood, let it dry and sandpaper 
it Tightly before applying the sta 
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soaks every whisker 


Holds water like a sponge. 
Softens each bair right where 


it grows out 


T the base, just where the razor 
A edge works—that's where 
Colgate lather battles whiskers. 
Sopping-wer with water are its 
minute bubbles. They snuggle 
round each tiny hair,as the pictures 
below show. 


How “small-bubble” 
lather works 


‘The moment Colgate lather forms 
on your beard, two things happea: 
1, The soap in the lather breaks 


up and floa 


2. With the oil film gone, mil- 
lions of tiny, water-saturated 
bubbles bring and hold an abun- 
dance of water dowa to the base 
of the beard, right where the 
razor does its work. 


ou 
meas 


ol. 


fpomgnreiaden bub: 


.way the oil film thar 


Because your beard is properly 
softened at its base, your razor 
works easily and quickly. Every 
hair is cut close and clean, And 
your face remains cool and com- 
fortable through the day. 

A WEEK'S SHAVES — FREE. 
Try this unique “small-bubble” 
lather at our expense. The cou- 


4 pon below will bring a generous 


trial-size tube—free. 


EXTRA DIVIDEND! We will 
also include a sample box of 
Colgate's Tale for Men—the 
new after-shave powder that 
‘keeps your face looking freshly 
shaved all day long. 


COLGATE & CO. 
‘Dept. 502-A, 395 Fifth Ave, New York 


lens srod me the FRE] 
Rispid Shree Cecam oe! 
ple box of Colgete's Talc for Men. 


Name_ 
Address 


spt shaviog Aso isn 


Cry 
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“Small-bubble” lather 


SOFTENS THE BEARD AT THE BASE 
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sent for YOUR copy? 


wus isthe Tool Catalog we announced 

‘Tian oonts ete dees 

fealers of Popa 

{hick and Bandy reference 
world’s best 


resale 
et tat your local sore, oat write 
tad ew end your 
Saplhing sayin may wae Zor aus 
plete stock of 125,000 hardware items, of 
which the two shown here are typical. 


Mochanies Too! Care 


aftr ined nen 


‘rain nl Bach Bi 
Atall events, send forthe catalog. You'll 


find it of absorbi ind extremely 
helpful. ‘Simply mail the coupon below. 


Hammacher, 
Schlemmer 


&Co. 
4th Ave. at 13th St. 


New York, N.Y. 
Since 1048 


_— Site Coupon Now 


calt, to restore the true round contour. 
| ‘The tube need not necessarily be an- 

nealed for its entire length, but may be 
heated just at the point where the bend 
is to be made and for a distance covering 
the bend. For this a common gasoline 
torch is ‘satisfactory. After annealing, 
there is but one way’ torrestore temper to 
‘copper tube; that is by redrawing or work- 
ing the tube. However, since the tube 


Subjected to severe vibrational strains, 
Tubes may be reanncaled repeatedly 
without the metals deteriorating. 


MILED tube, usually purchased dead 

soft is best straightened by using a 
suitable straightener, such as illustrated 
at A. Tube straighteners have means for 
fastening them to a bench, so that the coil 
may be controlled with one hand. 

When cutting tube, use a fine-tooth 
hack-saw blades Grip the tube in a vise 
provided with tube vise blocks of the 
correct half-round , as shown at B, 
Never grip = tube in'a pipe vise with 
sharp teeth. It facilities Jo. not permit 
the use of tube vise blocks, be sure that 
the vise jaws are smooth or use noft metal 
pads to cover them, and grip the tube 
Fichtiy‘over a considerable length, being 
careful not to flatten the tube too 

- — a: Comes hack-saw 
jes have a tendeney to snag. 

‘Tubes of the paid ping ee hia 
annealed, may be readily bent by hand. 
‘The bends should be made gradually and 
worked into shape with continual caution 
To'sce that the tube does not collapse. 

If a difficult short bend has to be made, 
the tube may be filled with sand and the 
ends may’ be plugged. Use either a pli 
connection or squeeze the ends of the 
tube together in a vise after filling. Short 
bends may be made in this way. Tubes 
may be filled with a liquid, provided the 

are securely closed the tube is 
comparatively free from air poets. 


3 of the great advantages of 
ON tie ie ifr Tecty wit which it 
may be bent. In making tube installa- 
tions, it is well to take full advantage of 
this characteristic and bend the tube to 
conform to the contour of the machine or 
unit upon which it is to be installed. 

Never installs tube directly between 
two fittings in a straight Tine as at C. 
Such an installation is difieutt to make 

nal is almost certain to give trouble. As 
aru: itis highly desirable that all tube 
installations on a motor. or ine 
the mate so thatthe tube follows the con- 
tour of the motor. 

‘Never run tubing directly from the 
upper part of the motor to the cowl or 
body of the vehicle. ‘The point of least 
vibrational strain in a motor is at the 
mounting itself: the more remote the 
tube outlet is from the mounting brack- 
ets, the more the vibrational strains are 


| accentuated and increased. This is also 


How to Work with Copper Tubing 


(Continued from page 81) 


true of tanks and other large units mount- 
cd in a vehicle. If the tube unit must be 
run from a part of such units remote from 
the mounting brackets, it is well to have | 
the tube follow the contour of the unit to | 
the mounting bracket and thence along 
let | 
rect tube connection | 
from the cowl, dash, vacuum tank or other 
units mounted on the cowl or dash 
‘vehicle to the top of the motor. 
tube down the cowl or dash to the sid 
the supporting member and thence along 
the member to the mounting brackets of 
x unit tothe outlet ax at D. 
good practice to install a tube 
union oF other fitting on the line close to 


the motor mounting, #0 th ve may 
be broken at that point for repairs or new 
installations. In fact, it is best to use 
tube unions freely in all lines, placing 


them 90 that they are readily accessible. 
New tube lengths then may be installed 
Without replacing the whole line. 

‘Where a number of tubes are to be in- 
stalled in parallel lines, it is advisable to 
group them where possible, but the | 
‘method of grouping them without separa- 
tion of the tubes and taping them together 
promiscuously is not recommended. It is 
advisable to arrange the tubes uniformly 
as at E and clip each tube separately. 


Timesaving Jig Aids in 
Drilling Round Stock 


below will prove a 
drilling round stock. 


id 
take bushings f 


to 34 in. inch 


‘The i,t by 134 by 3a. and the bushings 
re of machinery steel and caseardened 


regulate the distance ofthe hole from the 
tnd of the piece to be drilled; this stop 
‘an be turned upwards out of the way if 
4-FRe hnuhings, lke the jig, are made of 

jig, are made o 
machinery steel, turned and reamed to 
fize and pack-hardened. “The holes are 
then lapped to fit their respective drill 
‘The bushings are held in place by a set 
screw 5. C. 
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Portable Steam Boiler 
for Thawing Pipes 


HE sheet metal boiler illustrated 
below is used during the winter by a 
lumbing concern in Golden, Colorado, 

For thawing out frozen pipes, 
Tt consists of a boiler 18 by 10 in.. of 
eights steel, carefully riveted, at 
tan inclosing hood of similar 


‘Steam is generated. in this shop-made 
boiler by menna of «plumbers gasline torch 


1in, angle iron. ‘The safety valve was 
macle from the float of a toilet by cutting 
away part of one side of the valve, 40 at 
to let the steam out when the pressure 
Kita «gall laden eight othe lve 
ver, Steam is quickly raised by lighting 
‘8 gasoline torch beneath the hood. 
‘A.10-in, length of 34-in, pipe allows a 
steam hose to be connected to the boiler. 
‘The end of the hose is placed in an 
‘opening in the frozen pipe. "The device is 
easily hauled about.—Josze C, Corus. 


sometimes can be taken up 
rithout disasembling it by 
making a washer of wire and slipping 
ods over the rod, bolt, of other 
‘The washer then can be closed by hi 
1a bar of iron on one side and striking the 
opposite side.—Fraxk W. Witpen. 


Micrometer Measuring Table 


Only one out of hundreds of uses for 
the instrument is illustrated. This was 
eh cawen. bensan BH 8 pestedety 
example, as there are many more 
rctical and obvious uses for the table, 
ut it will serve to illustrate what can be 
done in an unusual case, especially in a 
shop where facilities for inspecting work 
are limited. ‘The problem is to establish 
the taper and thickness of a part (G) by 
comparing it with a gage formed by 
lamping a notched piece of flat stock to 
the base, the width of the notch repre- 
senting the permissible tolerance, Such 
@ part would be extremely difficult to 
measure’ with either a micrometer or & 
vernier caliper, while a dial test gage, 
though able to compare the taper, would 
not give the actual height dimensions 
with any degree of satisfaction. ‘The 
resent instrument measures with equal 
facility the various dimensions of a single 
such part, or serves as a ready and con 
‘venient gage for duplicate pieces. 
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Stone for me, 
a Carborundum 


Combination Stone’ 


“ OY] stone I can depend upon to give my chisels, plane bits, 
scraper knives, etc.,a keen, smooth edge—an edge that 
enables me to do better work quicker— 

“For real dull tools I use the coarse side of the stone. This 
brings back the edge, takes out the nicks— 

“Then a few strokes on the fine side and the tool has that 
finished keen edge with which every craftsman likes to work.” 
| Carborundum is a manufactured abrasive—much harder, 

sharper, faster cutting than any other material. That's why it 

gives a better edge quicker. 
ORDER FROM YOUR DEALER 


Send for Catalog P-I for complete list of 
Carborundum Products 


| 7 canporonnin conrany 
coer 
cana chorion eat 


|AGARA FALLS, ONT. 


te ra, in ee RO nd, Be, act 
ease Se ene sen 


ABRASIVE PRODUCTS 
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First 
Aid 
for Builders of the 
Santa Maria 


"You wit sid tilting the Sua 


Maria greatly simplifed if you secure the 
artful eting ao vigng oes 
Boucher Ine headquarters for moll makers 


for years, 
"or instance, you can save a good man 
hours of wor px we Bow Fitton 
such as single blocks }4. 1 3§- inch 

‘ead eye Hf 20 inh 

double blocks 14 00 34 foch «<x 

hors of the authentic type» =. belaying ps 

to 34 inch, ete, er. 

FP Svopoy fa the hace quality obeaeable 
all the hardwood plywood ‘and "white pine 
‘alled for in the Hopular Science Blocprict of 
the Santa Maria, When you are ordering blocks, 
dead eyes, anchors, ec, lee us know what 
“umber you need and we will quote you our 


om 
An “Encyclopaedia” for 
Model Makers 


Whatever ship model you are building, 
wil nd the Bucher Boole o Seale Mee 
ff immense help. Ie ia veritable encyclopaedia 
fete bale of decorative sip ee ot 
boa ‘model sailing yachts.” Fr 
"Anchors, “blocks, cleats, steriog wheels, 
chock dai ring lg marine cigs, 
‘ind ‘al the othe? “equipment 
Erifling ship models are iloerateds deacited 
sd pound in the Seale Model Booklet. 


Send for "Scale Models” Today 


Prllalieekansdte ae 
ra ele a ae omelets 
se male ote ney 

Sy are oa see 
pore etc ee sors 
Bae fect aves 
‘ancient or estera—yonare Ph plan- 


Nip teal age oy be 
your benstafll 
yen 


Septeme—tacned in fe ih 


it Woes 


415 Madison Ave. Dept.J1. N.Y 


The True Santa Maria 


(Continued from page 78) 


i 
i 
i 
3 
i 
z 
7 


thd better not be spread right over, however 


ladder with four steps at 


mast lead 


poop. Tt from flat 
stzips of wood about yin. wide and as thin at 
yettean handle them. 

“The fallowing parts can now be made, but 
should not be put in position until after the 


from the 


Strips of metal soldered, but, card 
‘easter to wie. Shave the end of a 
to form x mold for the inside of 


i 
iE 


E 


aath 
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This Little Turtle 
Always Heads North 


By F,Ctarxe Hucues 


THE turtle compass illustrated below 
is made of two pieces of ‘soft wood, 
each Sense 4g by 16 by 244 in., 
cut to the shape shown. “Round the legs, 
tail and head, as indicated in the side 
em and drill a $%-in. hole through the 
center. 
A double-edged razor blade of the type 
1 & hole through the center is 
or broken at the ends to At the 


‘Top and edge views ofthe turtle, the sand, 
and sketch showing compass soe © pin 


temporarily in place and balancing the 
turtle on. pin point, 

Glue the two halves together with the 
razor blade sandwiched between. Have 
the north pole end toward the head. 
‘Twine may be bound around the model 
while the glue is setting, 

‘A double-pointed tack for the pivot 
completes. the compass, although it ix 
necessary to make a stand of some kind. 

“The turtle also may be used as a pocket 
compass if a sinall hole is drilled into the 
‘mouth and a pin stored in it. When the 
compass is to be used, the pin is with 
drawn and the turtle balanced upon it. 

Paint the turtle in tones of brown oF 
tan or other dull colors with the under- 
side white oF light in color, 


How to Remove Shingles Neatly 


‘OODEN 
holding them can be removed easily 
‘and quickly from_a building, with no 
to, the shingles, by puncturing 
each shingle direetly above and below 
ach nalhesd with a Min. chisel. ‘This 
severs the grain of the 
‘wood crosswise and 
allows the shingle to 
he removed by ry 
ing up the butt en 
‘The nails, which are 


left protruding the 
thickness of the 

shingle, can be 
drawn witho: 

difficulty. ‘This is 
an improvement 
over the method 
of punching the 
nails through the 
shingle,—A.M.G. 


‘After being chiseled, the 
shingles nee peed! off 


- and a steam-room 
cant remove pore-dirt from your face 


F a Turkish bath won't clean out 

-dirt, you'll see how lictle 

adceyou have of loeiag ie with of- 
dinary cleansing methods. 

For pore-dirt is grimed down 
deep in every face. It's under the sur- 
face. There itclings— grays your com- 
plexion, dulls your skin, robs you of 
the healthy, athletic glow chat a really 
clean face radiates. 

How does it get there? 
‘Their about you all day 
long is teeming with mil- 
lions of tiny specks of 
gray. They come from 
smoking chimneys, dusty 
streets, passing motors. 
‘They're too small to see. 
So tiny, in fact, that they 
work unnoticed into the 
pores—get packed down 
where the wash-cloth 
never es them. 

“Not in my face,” you 
say. Yes, in your face— 
in every face. Here's 
proof: Send fora reetube 
of Pompeian Massage 
‘Cream. When it comes, 
ruba small amount of the 


cream into your face. 


Then note this amazing thing— 
Goes in pink; ROLLS OUT GRAY 


“The upper of these two photomicto- 
‘graphs shows a section of skin before 
using Pompeian Massage Cream. 
Compare it with the lower picture, 
taken after using Pompeian, There's 
skin that IS clean! Those gray matks 
are the dried pellets of 
cream — dark with the 

dirt that has been 
rolled fice, 

Give yourself a Pom- 
ppeian massage, Free your 
poresofsallow-toned dirt. 
‘APompeian massage is a 
sgreat start fora busy, suc- 
cessful day! A marvelous 
“sprucing-up" forabright 
evening. 

FREE test convinces 
thousands 
Pompeian is 60 cents at 
-any toilet goods counter. 
‘We'd really rather you 
tested it free Fill in che 
coupon and dropit in the 
mails—right now, while 

you read this message. 


POMPEIAN MASSAGE CREAM 


‘The Pompeian Company, Dept. Name 
i 398 Fh Aves New York 

taltobe of ‘Masnge Se ———— _ 

Cream... enough fortwo deans 

jog. invigorating facal massages. Gy —s 
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Learn ToBe A Real 
WOOD-WORKER 


No.990. 


can do it, for now you 
Pa ay tools that do real work, 
oa, can alford. The 
above outa lathe fig am 
below), apecd drill that wil not net ony 
Grill wood but bakelite, brass, iron, 
slate, ete, Heath horse-power acd. 
motor, tools, it instruction 
book,’ All for $27.60—Denver West 
‘and Canada $30.00, 


{a 70a dealer and.ace a Ks 


‘Ge 
ith Si thee sin seed 
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The True Santa Maria 


(Continned from poge 9 


=— 
AZ 


S 


RNB The 


‘The forward ones will be 124 in. Tong: the 
after 134 in. or les They will have wooden 
stocks, made by eutt ‘stock to shape, 


then splitt the center, fitting it to 
shank and gluing it ia place with thread 
lings. The stocks will be very dark brown, 
tand the metal parts bronze 
‘Across the stern there may be a little bal- 


ony Tt a thin platform 34 I. wide by 015 
‘Gn each corner et, nis 
in bight onto thew ge and nail a very thin 


Irandrail, hal-lapped at the corners, 3 
‘eet the ral to the platform, between posts, 
‘with thin round sticks. ‘Bore right through the 
latfoem and halfway through the handra 
for these. Glue and nail the balcony from 
underneath to the steraboard at its lower edge. 
fo that Ge later rill ge with he chet 
Of the ship.” This can be placed in position 


pipes fer the forward anchors 
iced veces wales. Ty teould 

> (gio and whiting) rims. 
Mis cain: 6 the afteranchee ables ae 
flier hoes, 1 ia. from the stern aod 34 in 
shove the lowest wale in ie with the ler 


hele 
“There should be circular mooring ports on 


just above the level of the main 
extremities; these alsa should 
“They are for mooring ropes and tw 


have lips 
Tet the water off the deck 
“The rudder cua be seen on page 78 and in 


the sheer plan on Blaeprint No. 74. Tes the 
‘ine tenes a test ont andl extends 4. 
up fromm line. ‘The top ts eut square to 
{ake the tlle, which Bts on it and extend into 

‘with ie 


tes and. gudgeons. 
from thin alls ci 
aa bron ort tae 


Sound the ees anna to the hat of the 
i it 
for the 


rudder, The gudgeons are similar, ex 
the nails are withdrawn, leaving holes 
pintle nails to fit into: they are nailed 
Meropost, 10 that both parts le h 
‘The lower edge of the pintle straps coincides 
with the upper edge of the gudgeon straps, al- 
owing the rudder io turn 


ed comprise tet i to make ees 
ins and hooks from other pins and drive 


from 


them into the edges of the sternpost and rud- 
der respectively. 


colored. 
sirable. 


An 
‘This 
‘antiquing is dificult 
‘necessarily 


wall y depend ‘comiderably of the 
builder. ¥ 

"The bower 
white bat i 


to the water line should be 
Jot of Vandyke brown rubbed 


upper parts will be various 
ren tan. ed alos 
stain, both separately and blended, 
ich effect, i 
(artist 
toaide the darkest, 
1 rubbed some Harrison red to Took as if they 
had once been painted red but most of the 
color had been rubbed off. For all decks and 


TH, 


and old 


ot to make anythin 
Should be eubbed at rith pu 
‘With the exception uf the alld 
ea mtg ta dono but he agg 
ie etry ie we a 
‘complicated ooking 
Eaten realy diet mse, 
‘You wl by now find that your Sanda Maria 
theming interesting. good looking ad well 
‘roth the werk jou have put into her 


Easy-to-Build Furniture 


(Continued from poge 75) 


the edges, mail in place the hack, whieh i 36 by 
Mig hy 021g int Plrwood preferably’ shoo 
bbe used for the back. Plane it Bush of all 


sides, 34 by 84, by 0244 in, which 
should ‘also be made of plywood, are then 
Iailed in place with very thin finishing nails. 
‘These should be set slightly below the surface 
with a nail set, and the holes filled with plastic 
‘wood filler, water putty, gesto or stick shellac. 
‘AMter planing the exiges of the sides fush 
‘on the froat, back, top and bottom, nail on 
the front edges two small strips G, 14 by 1 
by 214 im to conceal the joints. of 
‘frames, the shelves and the plywood sides 


‘The front baseboard is shaped as shown in 
detail on Blueprint No. 77 and mitered at the 
corners to meet the side baseboard pisces The 
base molding and the top molding may be 
bought ready-made, mitered at the corners 
‘and nailed in place. 

“Tue pediment is laid out ax shown on the 
blueprint and fastened to the top by means 
of dowels or small cleats 

The door, which is 84 by 18 by 10 in. is 
planed to fit the opening exactly and fastened 
‘eith two L-in, butt hinges. A ball catch is 8 
‘convenient locking deviee, and one brass knob 


is needed. 
Before undertaking ( 


tinued on pas 97) 
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The cigarette you can be fond of .. . 


Cred 


SEEK and search wherever you will, you'll 
never find a smoke like Camel. So loyal 
and so fine. Camels reveal the delicate 
tastes and fragrances of the choicest to- 
baccos grown. That is why they never 
tire. Why each succeeding Camel tastes 
more smooth and mellowy mild. 

Millions upon millions of smokers have 
learned to rely upon this supreme tobacco 
quality. They are modern smokers in 


R. J. 


REYNOLDS TOBACCO COMPANY, 


the most particular sense and they place 
Camels first. They demand goodness and 
enjoyment. They have elevated Camels 
to the highest popularity ever known. 

If you smoke for pleasure Camels will 
prove the cigarette that you can really 
enjoy, you can like Camels so much, be- 
cause they're always so satisfyingly mellow. 
So smooth and mild, 

“Have a Camel!’ 


WINSTON-SALEM, N. C. 


How yen Iedisty uses 


= P+ 


Tycos, the Sixth Sense ~ 


5 IN every industry where manufsctured products are put 

A tEoogh bout tating proces the fonder Ichsey bes 

tubstituted the accuracy of Freer Instruments for gues 

work in lumber drying. And the change to Trees Instruments 

For indicating, recording and contolling temperature is saving the 
industries of America literally millions of dollars annually, 

“Two of the important factors in lumber drying are eempersture 
snd homily. One of the chief adventages of fila drying i that 
itis possible to maintain proper drying conditions independent of 
Bo Eecinisey tial’ cevekes ta atin meer ied ine 
final moisture content. Ie is practically impoanble to maintain 

oper drying conditions by hand adjustment of speay and heat 
[inc valves, Regardleu of the operaor’s experience fis not within 
hhurnan ability to change instantly the position ofthe hand valves 
seth poet temper and hii wil avy maintained 

cee Insruments wil instr uniform quality and los from spoilage 
P wrhaahaei pen: salle basher teats, fe fersiues; $3 ces, 
tools, candy, or any other product that goes through manufactur: 
ing proces that requis the incng, ering or conling 
of temperature there is a type and style of instrument in the 
Fjeoe Line of 8,000 varieties that will help you, Informative 
Iiteratre on any type of instrument will be sent you promptly on 
request. Or our engineer will consult with you on the application 
of eco to your perscular manufsrtiing problem. 


Taylor Instrument Companies 


E ~ SLXTH ~ SENSE ~ 


cos Temperature /nstruments 


hy 


NM —w 
| Bees for the Home > 
bres 


F~ 


or 


INDUSTRY 


DICATING ~ RECORDING ~ CONTROLLING 
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the contruction of th eit sear the 
Wc ol. Whi the pei 
tie shlves shown on page isis 
ing from the standpoint of designs may not be 
tultable for the books which the cabinet 
Uended to contains it's large st of uniform 
mes are tbe placed. inthe cas, tw ot 
Tore sheves may be weird to accommodate 
them noch tae ee his sl be 
ced alike and the remaining space divi 
PST the vet of the let, Ta genes 
Newent ie 


ie convenient to have the 
4 woodworking shop, ‘hes are finshed with a 
eshave, fle and sandpaper. The three 
ver should be cut exactly the same length 


fand the ends must be perfectly square to i 
fre a good joint. "The easiest way to assemble 
the pnts fom a sere them opt, bat 
they also may be glued to fh dowels 
“Fue back, which shou ea ple 
portlet paid ts tom ies Pele 


ids material 


the 


tmeancing the books whlch are to’be placed on 
the shelves and if necessary change the spacing 
slightly to suit the height of the volumes 


"TLE corner sheif, which is illustrated on the 

Weare Sra 
pumice easter s 

ever rae 
settles et ae 
rattan 
Meer aca 
SSTa ca at ar ra 


hua 


" 
we are dealin with 
yee can also make our enrpent 
found that jin 
is by means of a butt joint held together by 
corrugated fasteners. ‘Those of my renders who 
ave never yet met a corrugated fastener by 
ai mc ‘etd Instn the nearest 
‘ware store and 
Yenient and inge 
Tefore illustrating the 


Easy- toBiild Furniture 


all ready’ to be cut to shape and put together. 
‘The metho ef fastening tee sera Scie 
= ‘vith that described for the an 


‘Ways to Paint Furniture,” on page 73 of the 
September, 1927, isue, and in other recent 
tics in Poretn Screws Mona 

‘Staining and shellacking or waxing also may 
be employed = lwo a of the bet 
ter grade uften shows a beattifal gain. 


Building the Set 


Continned Srom pope 81) 


iin and ering unt go ack gin to 
the stage mode wus article 1 dee 
scied's simple unthol of maling eda, 


HE, process of enlarging the mode is bet 
“Tertpibed Iai tf sad 
woking dawg ia ae or la ad 
the tees or "eevations of the walls of the 
toon Ou these plans and levatons the seme 
‘right ma indeate accurately the mcorar- 
Juents ofthe frames the franing of oo and 
‘indow openings amd aty other strucaral 
features. Whe Stes to omit thi 


in the 
‘ror be eam use the beck of the ml pro- 
“hed tite a ncurately tose. 


eof wall sections I do not team 
one into 


‘such a way as to be easily removed, 
if posible, the second, or permanent, set 
for. the furniture Speed in” scene 
shifting is a most essential 
Thave found it better to divide the wall sec- 
tions into what one might call one-man fats, 
that isnot exceeding five feet in width, so that 
aman can eany Itt ome and walk ff with 


Porcelain handles will 
stay tight if set with 


SMOOTH-ON No. 1 


MAKE 
orcelain 
handles tight 
‘on bath tub and 


wash bowl fau- 
cets, and on sink 
and flush tank 
pulls, fill the hole 


in the handle 
with a soft putt 
of Smooth-On No, 1, and then force 
the handle onto its spindle, Once the 
‘Smooth-On hardens, it becomes solid 
metallic iron, which will keep the 
handle tight for all time. You your- 
self can make this repair equal to a 
professional job and at a cost of only 
a few cents. 


Keep Smooth-On handy and you can 
save much money on such repairs as: 
cam, water, 
& or stove pipes, mending 
cracks, breaks or leaks in furnaces 
Snd balers, radiators, tanks, sinks, pots and 
ils, making love hanes ight on umbrellas 
fnves hammers, brushes, drawe 
tightening loose screw, hooks, foeks, doot 


Use it also on your ear for 
making burst water jackets 
and pumps good as new, 
Stopping leaks in radia 


id a8, oil and € 
Tines, making a fume-proot 
joint between exhaust pipe 
and tonneau heater, tight 
iting oo ead pst 
Keeping. grease, cups, hub 
caps and ut 

ing, ete 
Get Smooth -On 
No. 1 in 7-03, or 
Tor S-Ib, can at 
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The Ideal Christmas Gift 
for any Man or Boy 


YOU NEED NOT PAY UNTIL AFTER JANUARY 1ST 


Dear Reade 
Mowry: 

Take a pencil and write down the 
names of the relatives and friends who 
you think would enjoy Porutar 
Scrmnce Montuty. 

‘Then, why not decide right now to 
give to one or all of them a year's 
subscription to this magazine? 

The first copy, the January number, 
will be mailed co arrive oa Christmas 
Day, and every month for the next 
year will come a new number, renew- 
ing the memory of your good gift. 

‘Worth $25 or $30 


Every issue of the year's subscri 
tion will be full of thrilling, absor 
ing stories of invention and discovery, 
and will be wonderfully illustrated, 
is Poputar Science Montuty always 
. Every issue will bring usable ideas 
that may be worth many dollars. 

If the year's copies of Porvzar 
Scumwer Mosernur were to be printed 
and bound in regular size books they 


of Porutar Scinwce 


would make a library of ten or twelve 
volumes costing Twenty-five or Thirty 
Dollars. 

But the full year’s subscription will 
cost you only $2.50. 

‘And if two or more subscriptions 
are ordered (one of which can be your 
(own) the price is $2.00 for each. 


Handsome Gift Card 


We will send to you a Handsome 
Gift Card enclosed in a blank envelope 
for cach Gife Subscription which you 
can use to announce Your gift to each 
friend. 

You need not pay until after January 


1st, 
How to Order 


Write the names and addreses of each 
friend 0 whom you want to send a year’s 
subscription to” POPULAR. SCIENCE 
MONTHLY on any piece of Paper. Mark it 
at the top “Gift ‘and add 
Sour ovim mame and address at the bostom 


Jour order just as soon as possible. 


PopularGcience 


250 Fourth Avenue, New York. 
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Building the Set 
(Continued from pane 07) 


no attempt will be made to muggest the struc- 
ttc of wa eons z 
fa covering the frames with paper the builder 
rust bo sure to alow ‘all around 
Greet hp serene cies Te make 
{pith the paper shuld tacked o the bck 
hen ever othe nt fac th le 
tigen Bulding paper come in rolls tree fet 
‘vile; Ifthe frame be covered are wider than 
Fret ces, wo of paper mat 
3 vray to do thie to 
the paper down on the Hoor, ede to edge But 
ot ng nd rane the unt ep 
pages (ape) or sicker paper, Now 
place the frame on top of Uses joined sheets 
fed as before lapping the paper over 
the eigen tacking to the bck face of 


N THE average frame containing 1 window 
Esc door the vertical ad hriontal np 
forming these openings will serve to brace the 
frames, but in fata” (frames without open 
ings itis well to brace these with a horiaantal 
‘roubar as shown at C.. Only on large frames, 
Such as backalrops, is it necessary to employ 
‘Sommer bracing 
Tn case the play ell fora practical or w 
able door, it'll be necesstry to provide & 
‘door frame independent of the wall frames and 
Secure in place by braces running to the Boo 
cri he aca chtage ings iow 
it can be fastened to the celling 20 a1 
{Yo avodd the awkwardness of projecting for 
Traces, especially where the backstage floor 
aren is limited. A’ small light-dooe ‘can. be 
teed of feting asp covered on both se 
tind painted to represent boarding oF panel 
{in ts case the dour can be hinged fo the open 
ing ithe sete frame Tht hese door ae 
rarely practical in Uhat they are apt to awiny 
‘or eatch on the foor owing to the 
walls of the setting being out of plumb, Tt 
sways good practice to use real doors and 
frames 


TER the frames are made and cover, 

providon shouldbe ‘ade for lash 
them in place, stout cord should be nailed 
{0'the spper right-hand corer af ead frame, 
‘hd below lt andon the adjoining frame ring 
ils shold bo driven party to the lage 
‘edges oh the frames. ‘These are staggered 10 
{REE the lash rope will sigsag’ dow the two 
frames ae llstated to a point about two fect 
inches above the fw 
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Ways to Paint Chairs 
Continued from page 

In applying each of the coats, tura the chair 

upside down and do the les frst. Then right 

te chair and work down from the top, doing 


the seat last. 
‘or rounds, a 1-in, 
most 


For doing the 

ccamel'shair’ brush is generally found 

‘atisfactory, as it is. very soft and will fit 

closely around the spoke o¢ round. For the 
rl, arms and lay 


Silo of lnequer'or enamel, although for am 
‘umed Bn the undereoate show be 


i 
‘over the parts that are to 
the reason that the powerful lnequer solvents 
soften undereoatin applied 

ad die: 


NMANY cases the design issuch that the use 
‘of transfer patterns or stencil designs 
‘appropriately placed will add a most pleasing 


tah to the 
“Te Hnkshing of furature isa profession that 

painters have spent yeary ia thastering, aed 

hetamntenr craftsman wo i making oat 

at hin cate ra weting new with 

very jo improving both his techni and 

finished ronal 


‘Thisis the fourth in a series of articles 
on modern ways to paint furniture. 
‘The previous articles were “How 10 
Apply Art. Transfers," July, 1927, 
issue; “New Ways to Paint Furniture— 
A’ Magazine Rack," September, 1927, 
and Ways to Paint Ti 
‘Tables,"" November, 1927... The 
topic "Mr. Elliot will discuss is ‘the 
decoration of breakfast sets. 


Adjustable Book Stand 


TONGUE AND GRoovE 


SECTION WA 


“The ends of this hook stand cam te fotded down 
tovanve space when it a to be stored away 


‘THIS day ofthe sectional bookcase, those 
tus who are gradually accumulating « 
Fy add a section from time to ime. Even 
then there comes a “time between” when the 
bookcase i filed up and we have u few books 
cover, Tt was such a time that 
Build the book tand llstrated which i 
‘of white pine, the base being tongue-and- 
{rooved stock looring). ‘The end pres are 
in thick, 7 in, wide and 6 in. high; the center 
side is 4 fn, wide, and the pieces on each side 
of it are 134 in’ wide. Tt provides a. book 
‘capacity from 24 (0 30in—J. F Hanoorxen. 
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See LxPages Book, bse 13 


See LaPage’s Book, page 25 


ais 
nae 


Work Shop 


jE PAS E's 


GLUE 


BOTTLES , TUBES, CANS 


‘Send 10 cents for this NEW LePage's 


fost write your mame and address on the coupon 
ne oat aed ml 

rege LaPa 

Eimear Mane 


‘See LePage: Book, pose 12 


How to make 
20 Attractive Pieces of 


Household Furniture 
LePage’s New Home Work Shop Book 
will show you how 


Nee ith she coming of tong 
‘comes this New LePage’s Home N 


ter evenings, 
wc Shop Book 
to show you how to make 20 different pieces of pi 
furniture, designed by an expert—attractive, artist 
‘useful, practical and easy 10 make, 


New Book—greatly improved 

Tus first LePage's Home Work Shop Book, published 
{Year ago, proved so popular that, though advertised 
only a few times, over’ 30,000, copies were sokd—an 
Snormous edition for a book of THis kind, Now the 
fnew took, of which 30,000 additi en have ale 
ready been sold, represents a wonderful fmprovement 
‘over the old one. Of its 20 complete projetts, 16 are 
ely new dod ever oder bore, 

Each project is presented in three parts 
graphic Alustration of the finished project, 
Himension drawing of Ss party & 

fetiow directsons, for making, sive 
Har to finish, 


Designed by Expert 

For each of the 20 gift projects, the design, dimension 
Gnweings and photographie as well a the acta 
toy Wim W. Kl 
‘Central Commercial and: Manal Training 
isco, Newark, New Jersey. 
ance is therefore given that each project and 

‘aking ff perfectly” proctical 


easy. 
ep from 


Tn addition to the four pieces ilustrated above, the 
book includes the following 16 projects: Occasional 
Table, Spanish Ship Model, Polling: Sewing Screen, 
Fernery Stand, Tilt Top Table, Piano Wench, Com 
tumer, Priscilla Sewing Hox, Table Desks, Deske Chair, 
Card Ge Console Table, Turned Bench, End Table with 


Book Trough, Foot Stool, Book Stand and Backe Rest, 
Vhere else could you get complete directions for mak: 
ing al hee thing for only 10 cents? 

ia addition, this new LePage's book contains full 
information on how to sectire plans for making eighteen 
Tore new projects, prepared by Frank I. Solar, Teacher 
of Manual “Fraining in Detroit Public Schule, and 
‘widely known tool eraft writer. 


‘Home Work Shop Book 


Sed we wl at once send you 8 omy 
ome Work Shop Back poste 
eat Lengo, 550 Bate Ave 


MATL 
[inricas curr tence, 
| Set Recent eM vo cont 
| Sink. soende con itis 
ea 


Lee et 


© This seat on « radio, tool or oil burmer advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6 
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How to Make a Strong Combination 
Kitchen Stool and Pantry Steps 


By Cuantes A. Kixe 


KITCHEN stool and pantry steps are 
‘combined in the useful piece of house 
hold furniture llustratedat right. Because 
of its broad bearing on the floor and its 
well braced and substantial although 
simple construction, it has to a marked 
degree the strength and rigidity necessary 
to insure the safety of those who use it 

‘Any moderately hard wood such as 
bireh, maple, ash, elm, spruce or white 
wood may he used. ‘The boards from 
which the legs are to be cut may be je in. 
thick, if 74 in, stock is not available, The 
44 hy’ 1i-in, ledgers or crosspieces should 
be grooved and shouldered as at A, Fig. 
1, and the legs notched as at B, Fig. 2 
‘They are fastened with glue and 1-in, No. 
9 screws, 

"The 3¢-in, steps and top or seat may 
be fastened with 134-in, No. 13 brads set 
well below the surface. Hold the braces 
Sa Wate be eS No son bend 
serews driven th u legs into 
the braces as at C. 

Be sure the assembled step seat is 
accurately squared before the back braces 
are fitted, 

Round all sharp corners with No. 134 
‘sandpaper and finish with two coats of 


are driven into the top of the stool, close 
ject the finish 


ie cope igen thetep rll so that 
ing 0 that 
UBS top of the toc when Curved down: 
ward on the foor, will rest only on its 
‘outer edges. 


Preparing an Outdoor Rink 


Tie seret of making « good outdoor 
Tink for ice skating is to spray the 
water on aif watering lawn. When the 
‘ground is too rapidly some 
tater is apt to drain off after the ice has 
begun to form and the thin shell of 
face ice soon breaks. It is best to use a 
134-in. hose with a nozzle that can be 
regulated to give a mist spray. 
Before starting, however, construct a 


set into the ground a few inches. A snow 
dike should be soaked-with water and 
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thin it with turpentine. 
iy this flat black coat, let it dry 
hhour or so, and then ‘gently wipe 

su ith the idea of remov- 
the black except what remains 
leep 


y 


pits and hammer marks. If 
itace seems very dry, moisten the 
loth with gasoline or turpentine, but be 
careful not to wipe hard or you will re- 
‘move all the black or smear it around in 
fan uninteresting manner. Then let the 
black dry overnight and gently wash the 
surface with a clean cloth wet with gaso- 
fine to clear up the light metal areas, 
Let dry and apply two or three coats of 
clear brushing lacquer and the job is done, 
Obviously the common flat- or round= 
head sonows are not suitable for such 
hinges. It was found impossible to 
a teoors Coreen with atere sada fies 
machine bolts) which were short enouj 
to put into wood walls only’ 3 in. thick. 
screws 134 in. long were the sinallest 
to be found, 90 they were cut off with a 
hhack saw and sharpened a little on the 
end to point, them up. Then, to make 
sure they took hold of the wood, a small 
hole was drilled first and one of the long, 
uncut lag screws was started into the hole 
and backed out, forming threads in the 
wood. The short screws then took hold 
Well and made a secure job. ‘The square 
heads were finished in flat black and 
clear lacquer only—no silver ground. 
‘Other hardware on this desk was fine 
ished in the same way, The door knobs 
were brass of a smooth type, but. were 
hammered and finished like the hinges, 
Braces were made of strap iron 3% by 14 
in., heated ina hanl-coal_water-tank- 
heater stove and bent in a vise, 


SE aE 
EF 


oF 
2 
2 


Mr, Vanderwatker told how he made 
the desk itself {rom odds and ends of 
lumberand painted and glazed the wood 
in an article published last month in 
POPULAR SCIENCE MONTHLY (page 81). 


Shoe Shining Attachment 
for Kitchen Chair 


box toward the rear and another into one 
of the slides near the front, so that the 
two screws cannot pass each other. 
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Build for Utility 
First in Home 
Conn ram sae 


diversity of materials makes the howse 
‘ating. Others maintain thatthe eye iin tne 
fatigued bya mltigicty of fects 

‘aes architecture i atuall oases has been 
caried to the ultimate in a certain Eastern 
dlevelopmaent.” Loy, rough sasoury: and prim 
inckwork, hand-wrought. iron, things tot 
Ancient and very new, hes stnber and soe 
iy i, arcmin wth dpe 
tasteral ar 


“Aside from the art question, jazz building 
coats more for labor nod material. 

(Ofcourse, no one en eritcie the legitimate 
presentaday’ development that is giving for 
flor, aad life to the modern house. "Amer 


to touching up of their complesions, s0 to 
speak, with a few sprightly hues. 


NOUR youth we were proud of our new house. 
je now learn that, anew house mst 
pear to be as old established as possible 
here is quite a technique of ageing. ‘Second- 

hhand bricks and weatherbeaten old timbers set 

in exposed positions are helpful, Fur a gable 
end Unpainted rough clapboands are burned 
ft random with a blowtorch. Slates of ireg- 

yce colors are applied to tive 


stash their ends here 
‘Most perwins cannot afford the Iu 
ageing a Hoa in ity extrng “arms. 


by thick waterproof asphalt roofing. It is safe 
oa leas of ervel treatment 
he surface. Ordinary 1 


in ete would. bot 
ni the tps 
cbs expres a 
of evlting’ weather 


‘construction, there bas been 1 consiler- 
able increase 


tuoco. A great seal of stucen ism 
tural ah over nal fram 


I Tile aud concrete blocks. Tt 
should be backed with asphalt rooting beneath 
{ath in the ease of wood frame. Stucoo is put 
fa job 
erin: 
aust be 


good mixture is one 
bag of Portia it to three eubie feet of 
saa with ot more’ hen eight pounds of 
Hiydrated lime and nine pounds of approved 
coloring matter, Two or three coats may be 
pat on, the fnish coat about a week after its 
Predecessor. Uniformity of color depends on 
‘exact mixing and using the same kind of sand 
throughout. Half a dozen textural finishes are 
‘obtained by troweling, 

face with « burlap bag and by th 
Tals of gravel foreibly- agaist the 
A moat important detail of the stucco recipe 
is to cure the material by keeping the Ginisbed 
wall damp for at least a week. 


GTECR ise the pte oti Bish 
for a house of concrete masonry. However, 
the authorities sem to have receded from the 

ition that nothing else will do, If concrete 
Piccks have a dense waterprootfacing, are well 
pointed in mortar joints and have a tasteful 
Eppearanceamooth or slightly ribbed—they 
tiny be left expencd. It is mainly question of 
Took. 

“That looks count is shown by the increasing 
vogue of brick, which is attributed largely to 
the attractive small house designs made for 
this material. Through skilful treatment the 
brick house has become informal, varied, 
sraceful and even con 
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AFETYIZE your home 
your property through force or stealth. Do it with 
Yale Cylinder Locks. 


Protect the things you value, Prevent 


® 


YALE Cylinder Lock st 
Ie is a make of lock you can depend on, the Kind it 
to get, Yale 


ids guard while you are absent—or 


asleep, a 


side and interior doors, closets, cellar doors, 
garage doors, isa sure way’ to keep out those who should be kept 
if you do it with Yale Cylinder Locks. 


© 
% 


Dist 


® 
x 


ia es) 


VERY Yale Lock 
takably marked Yale 


thee Yale product comes to you unmite 


an outstanding assurance of merit 


Lc 


possible measure of security: and 


Jeequipped home is to avail yourself of the 


‘OU CAN sce and examine Yale products at almost any hardware 
Most of hem carry the full Yale Fine, from 


F the dealer you 
are interested, he can get it for you promptly 


it lacks any Yale product in which you 


EALOUSLY guarding millions of homes, garages, stores, ofices, 
factories, Yale products are given preference the world over 


VERYONE knows the name Yale—there is only one maker of 


Yale Locks and Keys. The mark Yale means the name of the 


‘The Yale & Towne Manufacturing Co. 
Stamford, Conn., U. S.A. 
Cangdian Branch at St. Catharines, Ont. 


YALE MARKED IS YALE MADE 


© This eal on a radio, too! or oil burner advertisement signiSes the approval of the INSTITUTE OF STANDARDS. Sev pare & 
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Blueprints for Your 
Home Workshop 


Machines Report to Your Desk! 


‘Your regular lighting circuit, alternating current, will operate ye ORE es te Mines Te 


the new Veeder Counters which give you an office count of machine-out- 
put. On the dis of these " V ceders” you see at a glance the total peodoc> 
tion of any operator at any minute. You can watch the results of 

eat Wouks Hihout tyiag to worch all dots” You can pia and "asp 


up” the lagging job as soon as you note the production-report on your had Se ces a ional so long us 
copies are available. 


| 
Need, COUNTER _ ||| Sanexvirs 


‘The “Form US" Magnetic Coun- Mechanical contacts on your machine 
ter below counts machine opera make and break the electrical circuit 
tions or units of output, electrically. 


Send me the blueprint, or blueprt 
Thave underlined below, for which T in: 
lose, ......+.---dollars...,.... cents: 


which operates the counter over your 
‘desk or on conteniently located Coun- 
terboard. The elec i drive 
igh its current pice! your regular _ 
ing cicuit.Allemating. curent, 
Saco oso 
& “For UM, for op 
cation ‘on diect current 110 volt, or 
storage battery.) 
For machin, devices of appurtan whee 
Zener, you can relly attach a contac 
tater tne et your count “over the wea 
Write for booklet of mechani- 
selend magnetic sounters for 
Sitmmechinos end dosolopereent 


‘work. 
The Veeder Mfg. Co. 


125 
3 


biG 


ae 


i 
Hj 


I 


skespereses 
1340.06 
HAT 


ti 
if 
i 
2 


And when Bote ny 
(cating Sd api 


Hens 3 
‘Pie ein sate and addoan very sear 


Sire 


ity and State 
W884. E BOIEE, Dept. 5.1.0, Totede, Obie | : 
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Te Useful Pieces Built 
from an Old Chiffonier 


By WINSOR R. DAVIS 


‘This commodious child's wardrobe was 
Inade from par of « dacarded chioniet 


I ALMOST every family there is an 


‘old-fashioned high chiffonier with 
smirror that has ben consigned to the 
attic. and nearly’ all secondhand furni- 
ture stores have such pieces forsale at fow 
cost of not more than five 
‘can convert a chifonier of 
this style into ‘an up-to-date wardrobe 
and an attractive dreming table. 

"The wardrobe and dreser ilustrated 
ayers le for oil it's room, While 
The plan is best sulted perhaps, for nur- 

tery Traits ould be weed with but 
alight modification for any bed, 
irror and frame, drawers, and all 
front crow members except those direct 
above the bottom drawer, are removed, 
‘hiflonier dimensions vary, you ma 
find it advisable to remove the bottor 
Gaver lo nd mathe wardrobe doors 
til length, ‘This would be necessary in 
wardrobe for the use of older children or 
Tone to accommodate men's suite, 

‘A'rod may be suspended from the top 
toe the’ garnet hanger bat i 
much more convenient to place the rod in 
atframe which ean be pulled out when the 
doors ae open. ‘The front of the frame i= 
iaude from one of the stretcher pieces: ite 
Overall eng shoul be gn es than 
the width of the opening. ‘The side mem- 
bers are made from two of the drawer 
slides and the back is cut fron the back 


of one of the drawers. Before assem- 
bling. drill a hole tm each sidepioce and 
‘insert the rod. 

‘Stand the wardrobe upside down, cut 
two pieces of the ‘orga. drawer slide 
slack Lo corres eth and screw the to 

See A repens ee Costoom 
‘guides for the. 

Small wooden, hangers with the 
wire loop cut shorter and bent smaller are 
more suitable for use with this frame than 
‘The doors, which fit inside the wardrobe) 
opening, are qoaventional cabinet. doors 
hich tall suppl hose can fara 

sibly from ), but you can make: 
{Rem yeersel you prcer as Booey ee 
hung with butt hinges, fing ball- 
and-socket catches are it at the 
bottom of each door to keep it closed, 

‘The tray, which slips in the bottom of 
the compartment where the clothes are 
‘hung, is made by sawing off one of the 
drawers 3 in. from the bottom and planing 
the top a 

Bee eel and shellac the inside of the 
w fund the tray and finish the out 
side with lacquer, paint or enamel. 

‘The dresser is even easier to make. The 
top i an Inverted drawer. Its froat: is 
placed to form the back of the dresser in 
Seder to give a heavy base to which the 


“The completed dremer gives no indication 
that fet really am oid drawer set om lag 


mirror support can. he securely fastened. 

‘Make four straight legs 134 or 134 i 
suare and sexy them inside the corners 
the deawerl “For a child's. use, the 
dresser should have’ legs about 27 in, 
long. If your chiffonicr has provided you 
‘a sinall drawer, this can be hung 
the drawer, slides. 


front and-back of the drawer that forms 
the dresser t 

"The sides of the inyerted drawer, which 
are raised about 14 in. above the top 
‘surface, Yorm just the frame needed if you 
wish to use a glass top, 

‘The under part of the dresser is cone 
cealed with cretonne or other material, 
divided to give access to the drawer. 


Pipe Fittings Used to Make Andirons 


longi nipple 
EE, threaded both ends, 64 in. lone: 
couplings ass); 4 elbows 
G:F tees, side ontet, Hs acorn or ball 
tops. male, K may’ be of brass), All 
Jolnts shouid be turned uffhard. 

Tf separate andirons of the more con- 
ventional type'are preferred, they may be 
made as shown in Fig. 1.- These neat and 
sturdy andirons are the work of W. 8, 
Pickrell, of Spokane, Wash. ‘They are of 
1.in, pipe and fittings. ‘The balls and the 
four-way tees are 
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What finer Gift | F 4 
could a family make | 
d, Father or Son? | 


106 


$10 apiece 


If you had to pay as much for 
your hammers as for the more 
expensive tools in your kit— 
you'd buy Maydoles. 

Maydole Hammers are built 
as painstakingly as the finest 


precision tools. The heads 
are press-forged from the best 
tool steel obtainable and then 
tempered with exacting accu- 
racy. The handles are shaped 
from clear, second-growth, air- 
dried hickory and put on to 
stay. 

Ask your dealer to show you 
the genuine Maydole Ham- 
mer. He carries the style and 
weight you prefer. Write us 
to send you a copy of 
petal Pocket Handbook 23 


Maydole 
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Here Are Correct Answers 
to Questions on Page 56 


1. The Pacific. In many parts the tidal 
rise and fall is only a few inches. Seldom does 
iCrsoved tree or four feet. 


2, The culture of the date palsa has been 
attempted in number of places in the Cnited 
| States! Te is markedly successful only in t 
| regions—one near Phoeuis, Ariz; the other ia 
the neighborhood of Indio, ia southern Califor- 
tia.” Here the date pale finds the combination 
‘of heat for its top and water for its wots that 
‘oakes it flourish 


3, The Chicago River, which previously 
owed into Lake Michigan at the spot where 
Chicago now stands. Asa part of the drainage 
system for Chicago, this river was connected 
bby a canal with a tributary of the Mississippi 
River. Accordingly, the water now flows from 
Lake Michigan into the Mississippi River, 
thus passing up the channel of the Chicago 
River 


4. In the tundra lands of the Arctic, where 


the surface of the ground. 


5. Along the west coast of Mexico. La 
laniaise stakes Wf the pytnn type are kept 


fas we keep house eats. 


ward side of « mountainous 
ob the moisture 


7. North America and So 


hh America. 
‘Small ships can ascend. the Missisippi, and 


‘can enter the Great Lakes by means of the 
St Lawrence River and the Welland Canal 
le Armaan Wier i South America i 
ge that ocean-going ships of full size can, 
fascend it more than 1000 miles, 
8. Tn many 


ces the dies that protect 
the parte the Netherlands hat else 
Kesler rlsfeced wooden. ples driven 
slp sbters Uotion. ons year! ogy i wes 


discovered that the so-called. shipworns, oF 


tered, had invaded thes piles and was boring 
holes ia them so that the piles gradually were 
being eaten "The ravages were stopped 
by coating the piles with metal ur driving nai 


the surface of the worn ‘The tered 
sh, pemessing = long, wormlixe body 
‘ith the shell at ome end 

9. variety of antelope living in, the 
wher part of atrial Mr wath of 
the: Congo, jungles and north of the desert 
‘country tn hoes. 


‘om which Mi 


in the southern part of the peninsula 


ments, 
of Sinai, between Exypt and Arabia. A 
Christian Monastery now stands on its slopes 


variation of t 
mountains and 
‘The greatest variations are encountered, of 

in those countries that are both moun 


Sy heater 
Sureawireete 
dy foie 
meted 


12, Anos th mative the sas 
oth Sin athe water prt te 
tnt are pda ar gen deni Tape 

inten opted a pat eee 
Sete: Shas do ace 
by pale They ae ten tel 
aon eon as te meal ok 


the’ summer heat is sufficient to thaw only | 


ed 


18 TOOLS IN ONE 


Ge eee Bl 


SCOTT-BANSBACH MACHINERY CO. 
100 So. Clinton St., Dept. 60, Chicago, I. 
EDWARDS xcors 


AVE YO! 
SMON tye 


| 100 SCALE PLANS OF OLD 
and MODERN SHIPS 


Things that Sack the 


| SEA ARTS GUILD. 
7i0-N WINNEBAGO ST. MILWAUKEE, WIS. 


DIESEL ENGINES 
Marine and Stationary 

By ENSIGN DAVID L. Jones, U.S. Navy 

The inant complete, thor 


© This seat on a radio, tao! ov oil burmer advertisement signifies the approval of the INSTITUTE OF STANDARDS. See pare & 


‘Ideal Xmas Gi 


Gr Cue thatare appreciated arc ot ofthe ordinary and arc hard tha’comes with every hits Take pare #57, place i atthe front 
Goede Miranecttee mnie akede pe lol sseaal ssovonsss Nek id dlc f 


Took remembered one" A historical ship model showld be inthe rear cod-of #36 and tap ia place witha small hammer ; 
Gj ery home. We supply all te pars cute hi, and ready to put "So clear are che fstruclons that the 13-year-old boy pictured 
foyer" Ever fae iceuary' 19 contract sy of te moles above won Fit Pei model cote eld by che pblisers 
j Pisirek gh fl ingram of umber arts mes with evry fn lovenon Mapasne, Hundred of ship ode were 
with fll detailed structions so that its impomsble tomake entered from all parts of the country. This model was Con 
‘mistake All you need ina small hammer to tap parts io place srcted from a regolar kit of our parts. The edveatonal and 


Hier isa par of the istructions copied from the regulac sheet ntorieal value a boy gaine in constructing one ofthese model 
li i “a noc he meaured ia dollars and cents, 
Boys like to build things, They learn while 
thgy build. i 
‘model, with the exception of the 
CCovstivation, zmay be converted into a 
etal idea tha sere & 
Poe a, ual sce che die 
ragmandindriven bya unicoftheclecio- 
aoc ape Th ached oo he ai 
zmast whch is cabedded in the hull. Power 
Smplieation fs nor needed at he 
Operate a 72 cone. This astres you f 


Mpotaten stl gence 
"Thee Sup Moda Ec ae oot only fr 


boys, but make a heastifl gift for everyoe., Doctors, Lawyers, 

geo hen Rene Seraph and Homer al ct 

| he country have ule models fom on comple i of pars 

‘They have become 2 intrested in ling the rae model that, 

fj tany cane hare en forth pre conan 
jade” Ship Moi bade ileal s 

‘When che 


MINIATURE SHIP MODELS, Inc, DEPT. 0-4, 
Gsis029.24 Bering Se, Phas Pa 
Plese sed se complete parts cat tg 8 


ich model yoo want 


‘of your model, because you are the builder. Cane D n 1. a 
381 g St, Phila a, Pa Steet of RFD. 

@jy Canadian Branch: 1485 Bleury St., Montreal, Canada ow. j 

{Canadian rics Sihily Hisher- Send ll Canadian Orders ae é 
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yu on the road to success. 
ing Opportunities on 
126 to 150. 


Heres the Fun. 


u've been 
ooking for | 


Its easy to Play. 
a Pan-American 
Clarinet, Saxophone, 
‘Trumpet, Trombon 

Sousaphone, any Pan- 
“American band instru- 
Here’s real 


to grasp our 
marvelous 
free trial, 
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Whi rling W! heels 


‘pe 


“Might be a good idea: try i." 

‘They id inthe laboratory, then on the 

ie'worked. “alaghn circ id ome 

hey developed storage bat= 

Woe tie care and Ret 

‘cnt over the old dry cele 
ed for ehewhere. "Heads 

Aogether—and a new shop. wrinkle that cut 


‘machining costs 


“Lok here” Meester 
some powerful hig misc 
tiie. ihe, shipvands. “Now,” why at 
we take a hig plaver and run a gang 0! ¢ylinder 
Mocks throu me set-up? 


[ACHINE toa builders eutred i, and de; 
signed new equipment. digsand tools and 
fixtures was there ever a more extravagant 
‘otft in the whole world than those 


year and 
thing. that won't. pro 


Tye eared, 08 


ginth and’ Noting ttn rd 
Sov te Si ein er 


{tnd move back and forth ‘at the sume 
‘Grind "em to ‘And what 
of host "ook manta 


towed ate 
info a ae = 
ia die withthe cam forged Hight on the 
Shant—and” grind wsurface on "en. 8 
anes 


eyo ell 


tac tot 


wt tay 
ea aa 


“achat ‘on wheels huh? 
‘Trane down the ng Yee era" 


0 THE Herrick Automobile Company built 
its own foundry—with molding’ machines 
that jolted the sand down to replace the old 
hhand-ramming methods, with a conveyor belt 
that carried a parade of molds beneath m casting. 
‘spout and clituinated thoue seating, beavit 
‘hen who staggered along a stationnty Hine w 
‘ripped hot ira from hand ladles. Cty cut, 
cet! Costs must go down! “Prices too. 
“tell me you're after my hide, led 
big Jim Wenden to Gil Herrick one day in the 
Pontchartrain soon after the news broke. 
“SL sure am. And Tl have it nailed on the 
wall of my office before you get much older.” 
‘Afterward, when all the associations that 
had been formed because of the Selden affair 
had decided to get together, they had their 
‘words across a Somtnon director's table—in 
the rooms of the 
ber of Commerce 
Beuly ge in, Gl Metts eyerend 
twere thankfal that Ie was not against them, 
Motors Tacorporated wasn't ft uch bad 
shang a tT got a Histing for i onthe 
‘Stolk Eaciag, ed that was no onal fa 
Twas cue of the fret mctor socks to got 
listing. "And be kept it moving, too.” Some 
there were who (Continued on page 100 
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an sak ny car em Ss 
firs urging mel a te 
Hock move anpway, an hel is price, wl 
iis Tour plantain vasious parts ofthe Coane 
toy, hued they never ha bre Ove 
‘tem he had converted into a gear plant 
fn a eet wa rng 

‘ie, with eighteen. cots 
ya 
‘aking afour; and th other the De- 


troit plant that was the apple of Jim’ 


‘concentrated on the Silent Pour. That 
baby. And x good 
lots of 

At first it was told that the motor eoalda’t 
bbe broken loose in cold weather. ‘The only way 
to minke it go was to put it 
fon each wheel, and roll it unt 


asef, either. 
Tut aay, that ioe hore idea isn't bad’. We'll 
have one of thove, for winter conditions tests 
in the lak 


JIN ida lt at racing, too. Not hist 
‘but with experts hired for. the job He 
Kept thrce of ‘them. traveling the eircuits all 
year, beginning with the ‘Decoration Day’ 
Affairs at Indianapolis and covering the route 
Hike drew, “Goo ndvething i 


race a bit, Carl Piaher will always rent us that 
Trick oval of his ot Indianapolis 


ese oh ale Sn RTE 
ost committee, hitting the bricks for twent3 
ise nme ea 
Gere teenies 
Pipa we ca 
‘Them the core Naga to ths on the she of 
sot Radi © ace tea! 
Sreceges ny pe 
fart popeay tor oy 
is op esha cpl 
Grae eee 
eee RET te teed ik 
Shi ioiseiati eee 
ea ihc a geese 
Earthen tne en 
reek aeteeel 
Seip ieackes a oe a 
Sire Sosor ani sae 
Soames 


“TEESE as tat Jim, Wenden bern, to 
press.” That was a new word, just being 
taken up by the automobile fraternity. Tt was 
‘2 golfing word, and since the players of The 
‘Game had made it possible to run out into the 
country is an howe tee of cow beste 
‘as they called it, they began to talk 
Tie language,” And even i you didn't play the 
new gune, being toy busy In an experimental 
‘room oF a'president's office, you couldn't hel 
‘hat hear the words. Press: to strive too mi 
for distance, to bat with your elub instead of 
ing through slow! surely. 

"GN ed tant word 12 "18, fo earn afer 
1s Git delaraton of war. He had been 
slipping things over on Jim with a regularity 
‘that was disconcerting. in'12 he had made the 
ew cond tires standard equipment: in "IS he 
hhad made the windshield a part of the dash 
and removed those unsightly su irons: 
"Mt he had added electric lighting and start 
ing as standard equip- (Contimuat on pe 110) 


Who are these Investors? 


An Advertisement of the 
American Telephone and Telegraph Company 


Tew years ago fifteen of 
the largest corporations 

in the United States 

had a total of approximately 
500,000 stockholders. Today 
the American Telephone and 
Telegraph Company alone 
has more than 420,000 
stockholders. 

This is an instance of the 
amazing growth of saving and 
investment that has taken 
place in this country. Who 
are these new investors? 

American Telephone and 
Telegraph stockholders come 
from every rank and file in 


every state, nearly 
every town and city, in 
theland, Mechanicsand 
merchants, teachers and bank- 
ers,laborersandlawyers—every 
station of life is represented in 
this investment democracy. 
And it is a democracy, for the 
average holding is only 26 
shares, No one person owns as 
much as 1% of the total stock. 
‘The American Telephone 
and Telegraph Company and 
its associated companies com- 
prising the national Bell Tele- 
phone System are owned by 
the people they serve. 


TOOL CASES 
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AMALGAM’ 
327 R South Le Selle St 
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Wetec pair of pliers, 
‘soldering iron you can 
‘a Thordarson mplifier 
tad Beopply ta your ows home that 
will equal the finest commercial am- 
plifier on the market. Complete con- 
Structional booklet and simple diagram 
‘accompany every transformer. 


Thordarson R-210 Power 
‘Compact 


Dern areca 


cs} 


‘New Metal Baseboard for 
R210 coneect Amplifier 


eran 


Scie. ‘Al boiep for sabsoenel wit 
{allyinslsed Eecatoncfaleabpanel wine 
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ment and changed both radiator and head 

Tight shells fre brass to. nickel. 

with Jim a year behind. He was too bus 
the stock market to spend nights, in 

‘experimental room. Bat mow— 

Jim announced a lightweight six. Cylinders 

cust en oc, transmission a unit with the 

lutch—that was old, electric starting and 

lighting, one-man top—and a motor’ that 
fred up 1000 rpm‘! All for ten hundred 


wan no way of preve 
Town in the 
Pest fost it wan uch to Hh 


The 
rings were too small; the gears skimped. 


‘The differential was a two-spur instead of & 
three. And the motor was rum to destruction: 
n'a very ahoet time. 

wit rasan astounding thing that venture 


topick 
feng to fasts you watch. Tden's pool tn fo 
IE the best Aden dita Wenden ever ad 
romler—bet he's hired & real engine 
Theta langbed “Bot Is 

‘At the next time he 


rocks, my’ bay: 
Which was exactly 
xy. Now, no matter what happened to 
fat, Jima would ride it through. And he did 
Tt came to be known that 
Tumors begs 

of ‘the 


with, threespur diflereatials 

bearing trouble. They. blew 
Tike. that 

of thee: 

Incorporated began to sa 


Rumors, unsubstantiated, 
ere they were and Motors 


‘om the Exch 
"said Gi 
run, Andy 


THAD beet 
three 


beneath. “At fst they had set the connecting 
ros side by’ side on the fourthrow erank, but 
that made too much friction. ‘They solved it 
by making one connecting rod yoked at the 
‘crank ends the other one riding inside it, both 
feds gripped about one long besring. Lubrica- 
tion hd been the biggest trouble. Tt had been 
it Get to keep eaongh oil on the 

alls; they ran try an the pisto 
Sed or scored. ‘Then they gut it. They i 
orce feed lubrication, with cil nd 


bottom, so infallibly, that there was never 
rub, ‘They went further: they drilled oil holes 
im the emnk shaft and forced # positive feed 
into the connecting rod and main bearings. 


"Phat wos a beau that eight. Tt had a 
power flow tat felt ke the turning om of a 
Fitri eurent. ‘Not ove power impalse could 
| feet owen whem the faded her dows to the 
| Tit cas toogh pall: the eslnders overtapped 

inporer what e na 


Whirling Wheels. | 


KESTER || 
METAL MENDER| 


A2cStamp . 


—will start you on the me os to 
success. See Money Making Op- 
portunities on pages 126 to 150. 
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ference from that old one-lunger! Two power | 
impulses to a exele, four to every revolution 
fof the erank shaft!” Tt went through the cold 
oom, thesilent room—a new, soundproof roo 
Inn Been builtin which you could almost hear an 
eyelid blink—and finished elaborate road tests 
With a perfect score. Ib would be a Knockout 
‘An Hast din Ween wel the 
reat of the world. Por Jim pressed again. This | 
time he tok his favorite motor and changed | 
‘anfare’ of | 


it He anounced "with 
trumpets, that he had Silent 
e-eater 

iuined darn gvod four to de it, too,” was | 
we way Gil began his next attack on isa 

‘You're alnust down now, Jim; better pull 

that eight of the raarket.” 

‘And once again dim’ laughed, “Go on, 
gut yoo scared 


iit Gil had on tthe exper 
with one of them: he had ot 


merely taken an engineer's wor 
im bad “ain't ae Jn Werden would | 
"wie grinning at his fiends one da 


Viele "Abl what pint "Toobin | 
‘hat «goal eagan but yeu eve ply | 

‘your public for suckers, ean you, Andy? Well 

‘we'll have that engine pretty soca now. | 


ADD, the il, For from that moet 
Wither’ W. Herrick red his attention | 
mel Motors Incorporated, | 


Ting mown, but Ti probally ed more 
ee ae ee 
Wel, taken you's long | 

‘bryS Ao what are you | 


head shook sully 


ak 
quickly, “Pet Com ga thei fotand in 
in, Wenden’s cai. 


ning our own 


“And you'll contin 
the old uian asked again 


to: man the others?” 


“Thatitpod. They mpport a ot of 
you kav "Then the oldman eiled. All| 


Bi, Gilbert, my bors FL back you up. With, 
‘every cent ve got. That fist race af yours— 
‘Aisd 10 the Herrick Automabile Company 
Deeate Herrick Motors, aud in stockholders 
duly assembled voted to absorls the 

tsets tnd liabilities of Motore Incorporated — 
fita price, Tt lok m little time, to any othing 


St macy, Another yenr ba passed bafere Gl 
had won full ‘control, but it was done. When 
fails, another one, fucker, harder: 


cor whatever, profits 

i Gil.” Jim's yoiee boomed, hie 

black eyes still had a glint of arausement in 

them. “I didn’t think sou had it in you. But 

‘a heen fan, a 

are, Jim. I guess you won't starve to 

death with your Herrick’ Motors stock. Give 
iy regaeds to your father.” 


E WATCHED Jin walle a 
huchiore thay cere oll bol owege 
ering. And then he went to work. 
‘Work—there waa uo end to it., With five 
lants to run and a war on. The days melted 
Fo weeks the week inom the monte 
into years: the Armistice was « he 
worked harder than ever, \. tremendous 
‘organization, with thousands of men, and all 
their families behind them, Ex-sliiers coming 
hhowe—and the bottom dropping out of the 
market. Worrying through that “somehow, 
{inte another great upward rush of business 
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an egg-but not 
a battery 


ee eae 


There isn’t much diference 
inthesizeor shapeofbatteries. 
‘And you can’t tell how good 
they are before you use them. 

Jf you could, one element 

alone would win your prefer 
ence for Burgess. That element 
{5 Chrome. Chrome isthe pre= 

Servative that maintains ao 
abundance of unfailing energy 
inBorgessBarceries~long after 
mosedry cellsceasetofunction. 
The black and white stripes 
are individual marks for idea 
tifying Burgess Chrome Batter- 
ies. Buy them forlong lasting, 
dependable performance! 


Mab fy Radio Engineer 
BURGESS BATTERY COMPANY 
‘Gaerl Sala Offs CHICAGO 
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hheart-stopping gasp that that une did: no star- 
ing into the face of death ever caused so near 
a panic as those days. The tal 


‘experiment 

Taboratory saw hiss no more: had not seen him 

for several sears. It went om ite way undriven, 

for there were other things to do. ‘Then it was 
that he began to appreciate hors Jima felt when 
he began to press. It was a something inside 
fou that makes you swing ton hard ia spit 


of 


several times, and while be had never part 
with one share of his nor made the slightest 
Mfort to get. a listing, it had gone on. the 
Exchange. He saw harried men in his offices 
‘who asked embarrassing questions about meet 
ing bills; he anw the necessity of slashing a 
Senlories ta the bone amd charging off dollars 
that were pricelem. Why hadn't he anticipated 
this? "Why bada't he foreseen it? 


dday—how long ago had it beea?—when he 
hhad announced his determination to get Jim. 

“Harm? My dear boy, be has dove nothing 
bat good! Can't you see—" 

"No, be hadn't beet able to see—then. « « 
He sat with his feet om his desk for the rest of 
that afternoon. ‘Thea he slapped them to the 
floor, got into his eight-eylinder roadster, and 

house on Jellerson Avenue. 

“came back to me,” 

‘man. “I peeded an 
mt ane 

‘every time Jism Wendeo 
- fair of aot, T buekded in 


he concluded to am 


‘enemy, I guess.” It was the fight that 
‘where T am. Why 


ve lived te 

hoped for this dayt I eou a 

kong ell, here we are; here we are 
jou know what I'm going to do? 

asked Gil. ‘The old man shook his bead. “T've 

ised Jim»—and I didn't know it 

Well, Pm going 


peasy esate ese Eo 
cating. But—why, I haven't had a decent 
Sarena Seed me 
pate Pe 
a Rie 
ie ee es 


sa Meck 
i of The Game ox 


dG. Ws he's 


bee 
"he's 


And boy. ist he 
dawg! He nets lke old Sn 
big again 

“Then one day—the boys inthe experimental 
room will never forget tbe walked briskly 
Into their madet 

"What's going on?” He actually rubbed his 
han 

AVell, we gota ny under test 
‘They seemed to be quite « stent on airplane 
rotors and it sure fooks like we're 
have ta pat cance fen ae he 
way they're cutting down om pistom displace- 
Tent, we're going to have to use needles for 
Pistons before weve through 

The boss laughed! 


hiis busses! Hot 
Neoden was after 


‘that will never 
wear out 
Micas Soi 
OT 
Witboutstrainen your 
papell ses 
that is garanteed’ to 
Inet a idctoel 
Teme eo wl 
deo, Set cot 
yale 


‘eure anthers 


rs 
Testes herd 
{ping sellers and 

inkenpat 


TWENTIETH CENTURY 


Recipes, Formulas 
and Processes 


aii paar Is the et soe 
Ripende of redpes for the anche of 
alusble‘artides for everyday owt, 
Hehe, Pratcal Ldone Spd Senet Premed 
neg every rate of the Gaeul arta are 


10,000 Practical Formulas—The 
Best Way to Make Everything 


1 bok sch on mar sare wi enne 
od jotipmiar nesta tis 
Saeent Terncieen Say 
Price, $4.00 
Popular Science Monthly 


280 Fourth Avenue, New York 
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yor dang anything ith allo te?” 
Sure, pot em all whipped. And a new 
steering gear for ‘em, too. Had to pass 
‘worm gear. Boon trying a new canm-and- 
lever that fooks pretty good: 
“And may”—" the boys had gathered around 
cited voi horned in. "Come 
take a look at the new seven. 
1 Tates all 


titre, two Kini, hydro and eechncin. 
And’ now carburetor, Gosht ‘Ther’ 
something todo. wth carburetion 
nit Les fot a new mamfol, tnd we've 
oe brandnew vos! tube cong sung 


“YRS, thas a big problem. Gas isnt what 
it ted to he—not with high compression 
“The boas" eves were taking on the 
rs Took that always meant that some 
‘was coming of which they had neve 
wed,” Hot stuif! “Ever think of this? 
‘down a Diesel engine? Now there's 
hing. Hot tubes for ignition, big eylin- 
‘enormous pistons—that's the way ens 
‘engines started thirty” years ago. Let's see 
‘what we ean do om that 
‘exchanged 


ted glances, and 


There's what I want next. A new six, 

ie "28 model; eam you do it?” And 

- ight in line. "That'll take a 

Then we've got to get a light, 

short-whecibase, low-center-of-gravity car with | 
ed 


1 high peed msn. Something like tha od 
tat nly etter much beter. 
Ire po ta bem ay we're yong to wash out 
the foes ths yen 


etone b 
Sil instond of gaa 
While down at the D.A.C., the magn 
meeting place Tor the” players of The 
every tongue was busy’ speculating 
upon in event that almost rocked the granite 


walls of that splendid clubhouse, 


16 Jim Wenn, twinkling of 
Thad met G. 


big 
* and 


Dred litle oul a6 usual and with some 
"over his temples, he had guzed down 
per, slender GW. with the same quizial 

that he always had for him. 

‘Wel, well "Here 

'm going 

m't aay 20 


“afer you 
‘What are you going to 


han enot 

“Me? “Not so you'd notice it! Not with 
something new for x motor. Wait il it comes 
out. Tm 


“That sounds reasonable, Jim. Suppose we 
shake hands ga. that.” 
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New Model Back Geared 


‘Screw Cutting Precision Complete with Manufacturing Pla 
Machine Shop, Service 


LATHE cane. for miziistor serie 


Also Farnished in Three Types of Electric Drive 


Built in the same plant where 38,000 
other fine Precision Lathes have been 
manufactured for Ford, Westinghouse, 
| U.S. Government, U. S. Steel Corpora- 
tion and hundreds of other leading 
| industries. 


Features and Specifications 
Power Feed to Carriage 
Setover for Taper Turning 
Hole through Spindle . 
| Spindle Speed -......48 to 714 
Width of Bet 
Maximum Drav-in Collet Size 
Shipping weight 375 Ibs. 
A number of attachments can be fited to the 
Lathe for doing various clases of work. 


90.5 2041 New Model Susior Mot 
Bt pen et a 
Reverting Motor and connect dict 
foahemesret lamp ascket Tor 
Rompiete with eguipenest 


18x10" 


Write for Free Booklet 22-K and Catalog No. 88 


Book 22-K shows all types and drives of the Model No. 9 illustrated above. The New 
Model South Bend Lathe is made in 210 different sizes, types and drives, ranging from 9" 
‘swing up to 24° swing. Free Catalog No. 88 shows the entire line, Write for it today. 


SOUTH BEND LATHE WORKS ..2ti Beotittna’ OSs. 


‘New York City Salesroom, 183 Centre Street 


SOUTH BEND LATHES | 
Make More Money Srcisers. rs: 


portunities on pages 
126 to 150 of this Issue. 
s ae Mint eNouno money 


SEND NO MONEY 


Genuine Full Cat Diamonds We Chie) 
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Marvels 


weak 
Sf aon an Gert vk tne Eaceed 


{hat the distebution of electrons rected from 
2 nickel crystal bears striking relationship 
to Kray difrmction 

Tn the study of the structure of atoms, at 
teation heretofore bes been Glected, erpety 
{othe electrons: (planets) surrounding ‘The 
oie ety 

rr mass of protons 

Glectrow ut Sir rmest Rutherford wow 
icin tat he cetral iclen f rdinctie 
Gement is in turn made up of 
Sten hn elfen of wish comik tn perk 
OF Seti ick stows a quantioed bat 


RADIO 


J. Keuty Jouxsoy, EE. 
Taio Bainer Colombia Univer 


ROM. the stand 

int of the broad- 
‘east listener, the year's 
‘most important event in 
radio was the stand- 
fnrisation of frequency. 
fand the. scientific re 
Allocation of wave 
lengths by the Federal 
Government, tuticating 

beginning of a mn 

nore stable era in the 


art. 

"Technical develop 
iments in broadenst te 
teivers have heen large 
ly in the direction of simplified operation and 

by the widespread adoption of single 
i clots end nutsants power supply from 
alternating current lines. 

‘The incorporation ohh quality eletric 
phonograph unit in the better type of receiver 
abies indicate deity «proving dead 
foe ‘etertainment 
‘This hus been fostered by w decid mprove- 
ment in the tonal quality of the better grade 


‘toe 
fel ive ben ent 
EET ieprovesest of omens pec 
fi rahi of evi 


GEOGRAPHY 
G. D. Hunan, M.S., Pu.D. 
Profesor f Geology and Georaphy, Obrin College 


BOGRAPHIC_ad- 


J vances in 1027 the 


‘and test air conditions, 
fre the most spectacular. 
Tn conservation, the boundaries and trans 


Fae have en sl. Tg 
Krom ding sig cher sod plague by quar. 
Dy the League of Nations. 

Income ap egiing eps: te 


Missin 
Heese! perestie pepams, Rectpanie of 


foils ns a factor in geographic interpretation 
yard steps. Beth mane 


salts from the Dead Sea, 


of Progress 


ASTRONOMY 
Donato H. Menzet, Pu.D. 
Abtromomur, Lick Obseretory, Mi. Hamilton, Calif 


ah 


Sone 29, ttl for Rage 
Stetoutcy, Sucoed in ay 
Sock ea nar eps ol Ie 
Sti anasto ad the Fuse 

Sethe fining by Nihon and Pett 
TE lespenate the moon's ce fall 


rege photographs 
opiter, and Saturn reveal 
sae tl tap 
Stittion. "Coblenta, 
tempera 
nets of the planet are above fresing. 
Wieteies poten see a eee al 
distribution ofthe extragalactic ncaa have 
te to interesting bleas regarding the structure 
sa extent of he ie waiver 
in South Africa by Harvard, Yales and Michie 
fan promises that we aball soon know much 
{hore about the southern stars. 


METALLURGY 
Ronexr J. McKay, B.S. 


Sepmvnimin, Fehntal Serie, Iarnaionat 


reponse i magnetic infec than the nt 
Irons formerly ued increase the speed of wire 


in 1087 — 


cqystals and pore etal points improve 
“Sing cee nih oa 
Trith cast iron iprow 

exact of automobile eylinder, and 

Drduced «och improved steel ml ral 
"These advances point to future building of 
ter, stronger, mare efficient machinery of 
‘sp 


AUTOMOTIVE 
ENGINEERING 


Aurrep REEVES 


General Manager, Notional Avtamshle 
emer of Commerce 


ICENT advances 
intheengineering 
Thotor veiler have 
heen largely in 


sconomienl per 
ice etter fuel 


vn 

pression of the combust ibe 
Fomible by the tow eral tvaliahiiy 
auloek" guotines 


"The now general application of gasatine 
trainees and'air cleaners hax contrbited to 
{reedown fon com 


shackles, et. 
bby mins 


eal 
Se ang eos rie ener and at 
Hct of weit hy scent design and 
tae ly pater tenth fo ven 
Slnenaions i nding to tae guolne mileage 
Hy resocing he deed lad cried wnt 
wth lowersd eaters of greta 
Tier speed pombe wits. ae contort 


CHEMISTRY 
Anraun D. Lerree 
ated Emvinering Chemist and Inventor 


MONG the year's 
tant ca 
eitvations in chemical 
research are: 
‘The production from 
water gas of methanol 
anda whole series af 


Hig an sl 
Bear isear bona from 
“The active mork tox 
ward. the synthesis nf 
er, “tying. this in 
With the ‘chemistey ot 


every tha it 
ible a elects 


plate rubber from its emulsion. 
‘The recent adaptation of solidified carbon 

Sioxide 

tefrigeration and fire fighting 


‘to such contrasted. purposes as 


SED stant ae 
ore OS Wee 
Soh ees 
ASL a te cyan 
Pegg promynp ot ae 
ea eign ote 

i en 
eT Ree ce ear 
Se 
Soe 
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Three Captains 
(Contin fom sae 30 


red below, muddy yellow above. Soot streaked 
hher upperworkings. Broken glass. disfigured 
hher squat pilot house. “Upon her dirty decks 
she carried an ugly cargo of scrap irom, out- 
worn machinery, junk. Oily rota her 
short, warped funnel spread like an unclean 
blanket over her sides. 

“Faith, and what's that 
Captain "Michael grunted 
sich a creature om clean wat 


Haron: ot 30 song anymore, in hit 
thirties atleast, But he ba 
sal 
“That's the lad from Gary," Dosey ex- 
laned at McCarty’s elbow. ©" Beachoomlcr 
‘ay he's making money.” 
*Sflarian’s his name?” AleCarty asked 
“Aver Carries junk, fh, any old thing. 
Grand itaven to Chisago. Anywheres, ‘Two 
inhis crew, engineer and deck hand.” 
‘McCarty made out her name ia dingy white 


ihe rend, “of Michigan City 


Should be law agninat such dingaces,” he 


HIE Wells Street bridge tender ra 
bell. The great 


tanks line the bank 
Michael recognized this vessel. Tt was the 
Salem, his ‘brother's ship. ‘She moved with 
ease. ‘Her bow seemed to turn up 

ainflly a she cate eau the diareptr 
table Oainoh, The “trust and. the tramp 
speaking. With. wnuled 

nnd the 


Michael first thought of retiring to, 
ouse when his brother's eraft came 
‘pride prevented it. He leaned 


he all, ain 
Joe stod on the bridge ex 
turned tothe, channel ahead, hand the 
fignal contol oblivious to all the ire tugs 
ne world Mie ralaed that hs brother was 
freer whem hi It Hs ren 
ie cap with patent Teather vse, and 9 bloe 
uit nent-ne, Mike's own, ile was en 
Wide. "There was 
pone, hs sharp profile bores 


HEE Sale ly low in he water indicating 
that her tanks were full. She was bound 
down the Lakes, to’ Detroit. or Cleveland, or 
the Welland Canal of the St. Lawrence and 
Canadian ports, Her stern swung sharply and 
she pointed her bow toward open water, 
Reat weal aid Donley 
‘TTumph!” responded his captain. 
Michael climbed sulkily the short ladder to 
the river bank, where an old brick building 
housed the alarm instruments and the bunk 


‘own quarters. "Heb 


‘mun’s son, if anybody were to ask him. "At 
Teast Joe looted like x captain. 

“Blast him!” he grumbled. “I've a pity 
for them as sails under him.” He scowled st 
the inky blotter. 

Ostrih, ‘does he? Tl remember that name 
Blast ‘em both 
Hie kicked back his chair just at six o’doek 


ee gale sel Srp 
eich ee 

‘The tiny steel teeth of the joker alarm in- 
Se es ee 
ep ede ma 


‘and crossed to the window. “He observed that | 


] 
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It is much easier to buy a 
complete Belden Aerial Kit 
with Beldenamel Aerial 
Wire, Belden Lightning 
Arrester, etc., than to pick 
up the many odd items that 
are essential fora good aerial. 
Every item in the Belden 
Aerial Kit is matched for 
perfect performance. 


Insure yourselfagainst aerial 
trouble, Ask your dealer for 
a Beldenamel Aerial Kit, 
today. A Beldenamel Aerial 
cannot corrode. 


Belden ‘Co, 


4304°A S. Western Ave., Chicago 
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Three Captains 
Continued from page 115) 


Michael jerked the door. Already | 
weas leaning over the lary his ent 10 


guards report a 
steamer on fre ten miles north by northeast 
from theie station,” the alarm ‘operator 


ported. 
Got” screamed Captain Michael. 
\isettactpt yr He tees peed ope | 
ck telegraph kes. Thx thumb pus 
{he comeditn, Mi fet hope lied on Tie 
ey tine ct es, ten itr the 
seven. In the language of the alarm system | 
ti tarient pare Fire Tog 3 ro 
wate 
bovtig frkees were arte te te apes 
ing firemen were “= 
Captain Mishoe! ran at thee bel | 
Cast ft" he was shouting, =Out of my 
Dooley!™ 


HE river rot. echoal with he hideous 

ey of Engine 37. "Three Io ible 
‘sreams shrilled out of the lass siren throat. 
Bridge tenders set off their’ warning. bells. 
Already the Clark Street bridge lifted its two 
Finger mplictin arms "be Denbora 

fe was rising. State Street 

trembled. ‘The last incautiows car hurried over 
the Bowlevard bascule. 

‘Captain Michael, on the bridge beside the 
pilot, glowered at the river. An ugly spot ob- 
structed it just ahead. ‘The Ostrich, her deck 
Wad dshargeat Some upriver what, was 

Se 


‘Mike counseled the 


© landward of the north pier, the ragged 
Ontrick drew aside anal took the imperious 
swells of Engine 37." "Mike saw Hare 
fons ace eiincty 

ot house. ‘The exptain 
‘made him stand. asi. 


‘mouth coast guard crew bobbed out to rescue, 


“Put ‘em behind us,” ordered Michael 
Aye, in six mile or seven. Not afore 
‘The mighty engines of the fire tug grumbled. 
the ‘crew had gathered forward. 


on the Aun turret, cursed patel 
Cohen andl O'Day were hauling bose 

ren fa 
"SLasoka!” said the pilot. “That Hfe-savin’ 
boat. 


HIE: small craft of the coast 


‘em up. 
“They've oars. We can't spare the time.” 
“Looks,” the pilot said 
nde the lt uf smoke, which had spread 

astoundingly in the past five minutes, shone a 

Surly red glare. Eastward the sky darkened. 

Over the ‘low western shore, the afterglow 

faded from burnt orange into brown, from 

brown to gray. The northeast wind ‘puffed 
harder, ‘The surface of Lake Michigan stirred 
into eat squalls. From the bulge of smoke, 

‘now five miles ahead, grew a long tail, like a 

dirty comet. 


(Continued on page 11 | Bach 


Ste mma tea Ss 


joy Sit anal Tobog= 
cen oF Outdoor Sports. 


tt ce 


LD 


New York cley 
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(Continued from pare 11) 


ell it?" asked the pilot 
Captain Michael nodded. Tie had a nose for 
‘smoke, better than the pilot's. He'd smelled 
-it for five minutes. He stepped out to the 
bridge and calle Donte wind struck 


otal 9a a te ap 
oc le eey tat oe ce ees 
Bae pean Bere 
Sgr eae ace ee 
opens bee eee 


"Pat water where 


nt Keep an eye 
rt at engineer. Fall 


hanging to the bridge 
oon the lake. Straight 
range, umber, carmine and 
‘ploteh of fre thrust out of 


the black water of the lake, Tt was only three 
niles off 
Donley asked suddenly. “Where 


“Your 
b 


‘answered Mike, “I'll go aboard 


4 aboard, 1 ell for 
Send ‘em. over 
td 1 pace em, "Kop te bt hone on i 
tripod. Give it to ‘er with the guns. Tel 
the engiacer wo got to have water. Twenty 
thoumad a minute. When we run alongside, 
hevready to make fut.” 


replied, and swung der. “Out, 
ye laay apeat™ he bellowed. “It's a job of 
‘work 


Ttun alongride,” Mike commanded the 


Can't? 
“Til try,” the pilot agreed 
nyaell 

‘The sharp odor of bu 
the fire tug: Stray gust 
plastered against Mike's hard face. 
"Are you backin" up?” he eried aver his 
shoulder: "Or is tnaybe the engineer sewin 
‘on his buttons? "Ain't they any decent speed 

her? 


to, wind'anl. Lookat 
Men, fore and aftt Fire “midship!” 
‘Captain Michael answered 
Looks easiest there. 
the pilot contradicted. 


tf 
i 
i 
il 


Other figures, far aly were labo: 
‘on the rool of the cata about the lite raft. 
On the dock, of the ‘ug, Pipeman Senses 
Climbed the four irom steps to the forward gun 
fie Upped its jovly mane up sed dwn, 
triste it experimentally, drupped his hand to 
the tie 

nin Michael observed him, then stared 

steal Seeing. He just had 


the river” hadnt she? He 
nlp pian crit 


Te ber!” he jrunted 
‘Know her? the pilot asked, 
"The Salem,” Captain Michael answered, 
‘and shut his lips tight 
eg AcCarty' tne as clase jst aft of 
over a hundred feet of her length, oo 
She" was rolling 


flowed over her (Continue om oase 108) 
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This New Dry 
Trickle Charger 


uses no acids, liquids or bulbs! 


Price Complete 


51052 


nothin to 


Made of solid metal throughout— 
never requires watering or attention! 

Here t lst isan absolutely dy trickle the KUPROX Trickle Charger. 

charger. No more of the bother and supplie a full -ampere trickle rate (the 

srorry—aone of the watering and atten- lager model alo provides « 2Vrampere 
boooter charge) 

To attach the KUPROX 

The KUPROX. Trickle ‘Trickle to your battery 
to eve, eal trouble: 
proof power unit 


chargers required. 


of any kind. Constructed 
Satimdy of meal mes Your rio denier i ai 
no watching or watering — Poyesie SUPEON 
riper : rickle along 
se Raa St SS ae y ‘with the remainder of the 
‘You never have to worry complete line of KU- 
about your battery run- PROX Dry Radio Power 
ning down after yout Devices, See Therm, 


KUPROX “A 
TRANSIFIERS—  KUPROX A _& B 
Batterie novels, TRANSIFIERSAl  KUPROX. “B 
Bivricperiabitncnle Siglo i Contcled —permaneaty fea at 
, shits Conta manent, free 
Frc et ste. Ab Raum Model fo A 
poattenton, “38750 tndup. 


500 E. Pearl Street CINCINNATI, 0. 
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JOUSANDS of radio users 
know the satisfactory serv 
ice given by Raytheon Long 
Life Rectifying Tubes, but few 
know the reason. 
‘The filament in the ordinary tube 
deteriorates while itis emitting elec- 
trons. In Raytheon, ionized helium 
ss, lghty times miore conductive 
than copper, is used in place of a 
Elsment "Tht ionised beta one 


pllganer and over 
Soles omc sesoets win de 
terloration to dhe helium. ‘Thus, in 
Raytheon, each heliumion veritably 
becomes un endless chain of power. 
‘As a result; a Raytheon, tube has 
it longer lie and affords sustained 
toltage throughout. 

RAYTHEON MANUFACTURING CO. 


TYPE BH fereitefypsnitnnnd 
‘TYPE BA Shap 


eé Raytheon * 


Boxe ure necnraxe Tose = 
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Three Captains 


eS eee 
se ere ae 
nate or = 
tor ST Fr ced tm 
ear oT 9 
eer ee 


Susie esy 

Susie 

Poko es 
Sere 


me rh st 
a Pehimnee id 
from tee depart Well i'd she 


WPTAIN MICHAEL nodded, Me say that 


Wi cer alfedy had Gropp behind. the 
scanty protection that the st 
Beat. Only the brass is of four aes Crust 
fver the edge. "On ‘their exposed. turrets 


Swensen. and Hurmeister shielded their faces. 
Captain Michael tung a leg over the rail, 

ready ta kap, “Th bor of the ater ly only 

seventy-five feet ahead. Flaming oil 


Se ee alate 
ie a a 
eens an 
Seance eraeres ce 
Pan rg pes a 
Sea ater enrads er gt 
imivens fiers 
se et ee ha 
alten ew a en 
spelt are a te 
<r nec 
oper. 

a yar tt, 
Captain Michocl, one le stil overside, leaned 

iertae Theta aoe 

oka tt 


rolled do 
from the rail of the Saicm high above, a ran 
leaped unexpectedly to the Weck of the fre 


“fie fell. A. stout 


nt wie 
a ad ko trae 
made it fast. “ine pot sia 


‘backed water. 
fa the line. His face was 


he cried. “He's 


Soe erers 
“Sytend him!" he yelled to the Moody slr. 


‘Two men slid the rope. another. 
“Tim second officer, sir!” the last one 
shouted. Whole thing's like 
{to go any minute. AU down from there...” 
AWhere’s the rest 

“AR. Engine 


and fire room erew. Getting 
out the raft Four men billed. Thigd tier 
“Stans your eptsia? 
‘Aft om the taser the life raft thrashed into 
siete. Men al a nes pot 


amuary, 1928 


Boys! 
Enter this Contest 


500.Cash I Prize 


Expy. rl wen ur mew hing 
say thre ta . 


TRUE SANTA MARIA 
‘Construction Sets and Separate Parts 
Whether you are building 
the True Santa Maria, or any 
other Popular Science model, 
our new illustrated catalog will 
save you time and money. Sent 
postpaid upon receipt of 10 
cents (coin preferred). 
MODEL SHIP SUPPLY CO, Depl P, Mines, N.Y. 
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Three Captains | & 
aus ath the 
your captain?” Michael McCarty ered ai 

"Goteny. Jumped 

“Lah yontnd deped? Left you aboard 


Np tl tee sre | Rectigon 


gaily at him ‘Then for the Set tine ia 


"years he spoke in defense of his brother. 


qguitatsicmaice| |! Home Charger 


Free Silver Donley ran forward, hellowing. 
‘Three men with nossles char 


Testa/mmeniici2| || you can trickle charge too! 


dy flung its two thou 


TTHE Rectigon Battery /SAmper Resign and sore away a fll charge 
Chane ges you two] GIRO | aul 
charging rates—you can we Rectgon ts made by works 
| J] sttousteaeackiccharee| $1492 | men who tow radio-<he 
and for high-speed charging corganication that put the ive 
i gloves a fof wet “A” and “BY cells, eo broadcast entertainment on 
ss ties bei Glaas ‘Under ordinary conditions, the air. Rectigon is safe, com- 
Rectigon's trickle rate will Bq. _| pact, simple—has no moving 
fog any N the off replace all the “A” power $24 parts to break and wear out 
mpd fnne Pea rog ioe your set wes. Then, when unurually —uees no liquide of any kind. Will 
iil Tong hours of reception have 10 do no harm if you absentmindedly 
weakened the battery that a trickle tune in, or if the house current fall 
Charger can't restore it, just shift while charging. Gxt Rectigon, the 
vert Rectigon's high-rate terminal two-rate charger, t your dealers 


fg ‘the iron lade 

pilot house 
He erawled around the bridge 
one here.” No ane in the pilot house. 


Te rte otto the torture of 
od sit "to the deck. Someth 
Wrong, He looked about uncertain. Then | ff] westioMOUSE ELECTRIC & MANUFACTURING CO, E. RIFTSBUROH, PA. 
Msc, Hs owe boat mee driting. ‘he be Su ak egal ane Tameneaemes iepehoe 

Thad bee to the Solon wes tfolaa” & mKDKA-KYWOWDEAWBZA 
Any tty, yards off Proce tat sl pouring 


Hnesve"="" | Westinghouse Rectigon 


;ptain Michael straightened up, consider- 
I preicment Hwa ct ofl right 
‘Ati still no sign af Joe. Test get back to his | 
‘own boat, But hove? 
“AIL up to Donley,” he muttered, “leave it 
to him. It he's w decent fireman 
He siopped, tried to tun. With a roar that 
resounded down the lake, a new tank exploded. 
Tron, plates ripped of.” Aaaing epee 
eruptcl int the windy aby. A thew 
ns of oil burst into the sir, spattered | 
Engine 37 with fire, burned in wide rolling 
patches on the surface of the water, 
agin 37. one deck house able pallet 
back her streams from the vessel she had enene 
to save and turned them upon herself, 
ICHAEL McCARTY lay stillan agonizing 
ment, far forward in the peak where 
the force of the blast had flung hin. ‘Then he 
ruled over and over, smothering Bre From his 


‘Tene in 


See eae 
coer Seen 

se ey Toe 

Be nue What pool Sac toting? A ae _ 
nk What goal way showting? A pits har neal 
ares hor rine Sieevrse = 

Me ie 

poly prem 


“Theie speciation inthe really pops 
lar circuits and tne by the majorey of 
Manubacturers demonatatet their 
Sniversal popularity 


Any dealer ean swept 


‘He saw two boats (Continued on nage 120) 
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leak pro- 

vides the 

precise 
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Three Captains 
(Costin fo re 11) 


‘out there in smoke, His 
Staal, impudent craft 
eagle on ber pilot howe: 
Stack tall 
‘Towing Corpora tug. She 
had put two small hose lines into action. And 
| Engine 37 had crowded closer again, 
| She was still aflame. - Her light Tines still 
xe on her own upper workings but the 
force of two guns and the great buat howe she 
flung ‘once’ more at the Selem, Captain 
‘Michael crawled back toward the fire. 
joe!” he shouted huskily 
‘The black doorway to. the crew's quarters 
il spouted sme His hen pave over 


‘Joe! 
Fitgging the bulkhead, he let his feet down 
| the step de. Coker ere. Cater, 

| Site, Joo! last sou, where you at? 

| tte climbed down 


i 
|™ 


‘at his ankle. He reach 


pitched, aod be spravled on 
The boars were, bot under 
P 


“Need broke. x 


hand. legs 
Captain, Michael ieard ty 
‘Thin was doe, asking for beip. He gripped 
Irother's body and hoisted 
| shouler. A spasm of con 
| ive to et out of thin: Get eut qus 
THe felt for the ladder. Joe ad pot on 
| weight these years ‘Mike's boot fumbled at 
Gefotiom aap. = apt 
A breath of evoke air struck his fae, then 
an immense pelting heat. ‘THe tambled. out 
through the companionway 
Te was dona 


Peal ia’ Mike's head brought, 
violently. this time agai 


| prehensinaly at his 
deck of the Salem. ‘Kinocked out. And hie own 


leg useless. Well 
Pome on, Mike, git a move!” he ondered. | 
WITH sitcalty and weak ath, Joe 


Pet 
Ina wae. Engi 37, Mi 


Boat from the United States coast” guard 
struggled impotently, under oars, to free itself 
from the menace of x burning lake. 

“Guess we're done for,” doe said, “guess 
both MeCartys is done for” 

‘He moved painfully, tried to sit up. He had 
heard a new sound through the how of flan. 
Another boat “approached, shrieking its 
‘whistle. An ugly, cumbersome exalt. A. mo- 


Bue rs| es 


“Mike stirred. His Ups moved. “It's « le!” 
he muttered 
You answered, “all this is tes. | 
Ibappen. 
(Contineed om pave $21) 
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EO etl %s 


Sesce smone’ erpen a nd tohengow iach 
fo plays Bacher Tr "stxopone. 
Tis So Easy fo ae, 

eis or uncommon foe hexinners 

en a oar 

iy Maven mine 
Dance ot Vaudevt 
‘Troe Tone: Ausre Suet 


Bee: of clon 


‘BuEscHn BAND INSTRUMENT CO, 
DUP Sancho Meck ei fod 
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| | Sotercmereieeeene, 

| aor 
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Three Captains 
(Cent om se 120 
Hid cpraet oe 8 pera woe ee 
iin ro pet. “ne deo sane e's 


Whoever’: goin’ to try helping nest 
Ia to doit fast" Joe whispered 

"The, small black vessel thumped into the 
“trust's” high aide. A-man hestated « tno- 
reat at it ri, then climbed upward tthe 
deck of the Stone ware shapes be 
fap, his clothes were. grimy.” He pawed at 
Sees cont. Joe shook him eff, 
"lie oe ft hem 

‘A long. tine ‘the fellow spent, rescui 
Michel or ced i een. The bat wat 
Unhcarable. “Tle was feeling’ mighty Roe. 
Ie tried to push the man away when he de 
sinc Ftd 0 no cence He 
felt himself ‘picked’ up roughly ‘and sun 
rea beat the man cys" Revert 


HEE AAS orci that this boat, toy was 
‘uae. Awkoardly, with something Hike 
i waddle she tumbled acrom the blasing sur 
face of the lake.” Her wooden ‘ides * that 

a soaked with tar, made rich Toe form 
frnay fie. io uqened shat heen, opened 
hem agai. 

ile mw the Great Lakes Corporation tug 

by at two unde yan her ere 

i lanes upon her own deck: Only 
Engige 37"vas turning her nose toward the 
new fie. She pointed boat line, water guns and 
{our brask notalen atthe atarputatle Title 
raft om which the brothers MeCarty lay. The 
fiat blow of the forward cannon ripped ales 
through the rotted upper workings 

"Phere was a commotion elow. An engineer 
leaped wp to the deck, crying 

Water over the grates 

Got to ome chee, the_ grimy captain 
yelled to Donkey on Engine 87° "sed line 
* if tag pale lone, 

he fre to ple! aon 

Captain “Aifhael‘MeCurty” lay on the 
teed ek of hi fre tu we, one 
scioutness came back to him. The great long 
ele on, wan treed ot fle 
Mike granted. Joe was ll ight Let hi sa 
where he was. It wan't doe interested isn 
‘ona right now, 

"That fellow standing down in the stern 
Tooked like young Harri the beacheurber, 
ithe knew fin on eyen, What was he deing 

Engine it?’ Watching m boat snie 
ly. “The Ostrich, eh Must be Wel, 


“Looka!” cried the plot 


TT asng Solem lay up er side, some 
stance of. Her bow pitch ‘ 
ust atthe pilot's ery, her fantail stern dipped 
under. ‘She swung fa an are andthe bow 
lifted ‘higher. "With scant ceremony abe slid 
down by the stern 


‘Aye, seems lke it,” Mike responded. 


Donley halted before them, 


That man Harrison feels bad, losin’ his 


to feel bad over,” Michael 

sree tiie ot 

ike that. But he's a right 

'il make a Greman out of him.” 
ther. 
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Day-Fan 


2 


Electric and Battery 


Llcemed uncer RCA, Patents One 
Peart Cte unser UO 


‘The coupon will bring you 
fuller information about all 
the Day-Fan Models. Send 
it now. You will never have 
to wonder again what radio 
will serve you best. 


Radio Receivers 
are used by /Gi 
Broadcasting Stations 
toTest the 


/Great 


Fone Quality 
of their Programs 
HAT tells the stor 
the famous Da 

fone—its fidelity to the 
broadcasted music and 
speech—better than a thou- 

sand words of ours, 
The top picture on this 
page is the Day-Fan Junior, 
a six tube receiver, which at 
$65.00 is one of the out- 
‘standing toneachievements!n 
radio, The two other pictures 
show Day-Fan’s electric re- 
eeivers, the De Luxe Model that 
uses a motor and generator for 
radio current, the Day Cee 6 that 
uses AC tubes. With either of 
these you just plug into the light 
socket and listen—and what you 
jet is like opening the door of the 
Froadcasting station while the 
program is on. Single Dial Con- 

trol—of course, 

Inall he maze fro clan and counter 
cla whens wonder sa Tad 1B 
here are two things to do. First, notice whi 
(ecivr the brasting stags theme 
Gor uel lmenng They mage co row al 
there tow a rete Send, goo 
STBiy‘Fan delet end fears Day Far 


DAY-FAN ELECTRIC COMPANY 
DEPT. P.S.5 DAYTON, OHIO 


DuiFan Bret Gn, Depts 8,5 Do 


Build your oun ith “RASCO" Parte’ 
Fadi SpedallyCacSe-P Park Pace, Now Yor 
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That sure makes 
it a real sete 


Your detector tube is delivering 
clear, true tones and to get the 
most’ from your radio you must 
amplify them without distor 
‘The real method of amplifying 
is with fine audio transformers, 
and Modern Type M Transform- 
rs are of the finest yet developed. 
‘They can be installed in your set. 
Write for circuit diagrams. 


MODERN 


Priced $8.00 to $10.00 
for various stages 


Madern Blecric Mi Co. 


Wess Omer 
wlan asap. Pe 
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(Continent from peg 121) 


“And if the Gre department don’t, Joe 
McCarty! Would you go stealin’ a fireman to 
vuake a dirty sailor?" 

‘The brothers McCarty glared one at another. 

oke fst, rapidly, as if to nid his tongue 


ty 
ot to say it afore. ‘Thanks to you for 
ime out 0” the hole, T'was down to 


Krew you didn't 


"Thanks to you,” Joe repeated, “and now 
ii make « Beeman out 0” ber 


Michael said. He 


motioned down the deck to the untidy captain 


St the direpatal 
‘alled hoes 
Met poet Haron asked 


“Whe hare me and me 


Gath. “Hey, you!” be 


T've a job for you in the 
fire business 

"You're a sailor” shortly, 
woul you five up the Lakes?” °F soe yo 


a 
Tat Cig pn 
Harrison answered. + 
a 

pL ar 
anaes Ta 
a 


3 

te aay la Midian iy 

{her's tre the ellors watt to marty her 

‘hy cn alga he ey je dot ge 

fn'the tine. Me, T me et Svery 

Homz te. Ten gaat 
te bors lays iin’ ut betes 

tieamelven, Dont have anything about me 
rey beck qucly 

tats tat he led 


Joe repeated obstinately, 


“Taay thank you for huggin’ us off, and now 
Joe sad har. 


set out 
ie, get out! 
He's & poor ex 
ther" as ‘ene 
‘than that 
“A poor fireman,” Michael agreed, “firemen 
got to be neat 
His father's son, 


‘brother added. 
3.” Joe sai, when the 
Vhoever mw’ a decent 
‘any more for hin clean looks 


Joe answered. 


Coming Next Month 


First Installment of “The Movie Maker,” 
‘8 theilling wovel of the films. 


ls Telepathy: the Bunk?" 
about thought transiniaon, 


Why We Can't Fly Stenight Up." a dis 
EEL ie problane of the bnoopeer 


@°A Dozen Ways to Get Rich,” the great 
‘opportunities offered American inventors. 


What Amaten 
‘meat. 


‘The truth 


Have Done for Radio,” 
‘of human wccomplish- 


| Can We Breed Better Men?" What the 


‘laws of heredity mean to the human race. 


Deine Death on the Wires.” a dre 
‘matic stocy of the perilous work of tele- 
phone linemen 


EMG. Smithy Rem 
remanfactured like 


‘Nothing Else Like This in All the 
World! 

the remanuctured 

ck att HERTONG he 

fates" year in busy fines FREE on’ Under= 

ood 

Write Today for Bargain Catalog 
YOUNG TYREWRITER, COMPANY 

654, Randulp treet" Dope: tay CHICAGO 


‘ees 


Sport Bodies for Fords 


‘FACTORY PRICES! 


Gitdees Bete 
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Battleships on Wheels 
(Continued fom pe 15) 
eye Md rm th rch shout four 
fiche By screw jks inthe plate nats 
af the foundation, it was brought a 
Stange! lh the sider eatag 
cai dnd Ue ln ofthe er rested pont, The 
‘Grders were then moved to either aie of the 
entero the track, leaving lear space for 
the, gun to revoll Screw jacks were placed 
Under the heels the gdcrs to prevent se 
fray and the 100-ton jacka removed, allowing 
the wl weight of te gone to rat onthe 
{oglaton and ear jacks 
Sowell feat ou maximum dea: 
tion, Torg-thnee degrees and our marina 
Fang, $8,000 yards from anyplace in Prance 
Wana rlroad track, twenty hours 
Ate receiving ou orders 


TTHOUT ever sing a German long- 
Wir ise so kad wedi oot eumings 
similar to tris, but better. For before thee 
rns could fre, they had to: be demounted 
rom ‘allroad carriages and” mounted.“ upon 
tumtable-urrangements that took two weeks 
{obuild” We could follow behind an advancing 
try fring i necemary det from the tracks 
tp to 25,000 yards without waiting to dig the 


m cars our feet would nec: 
i eameatives, 


Fiten berthing ear foe the crews to sleepin 
Six construction ears. 
Five each: Kit 

fuel ‘cars, 


ee Set ctr fap 
Stare cecal bate eed ea tees 
hee anton Racy 161018 Adel 
a Revit, ead Ordaence th regen te 
ates ol Coen oak eet 
Co OT eared and Sates 
ie pepe ri 
roen wae 
au part i we 
1a alo hoe ati 
pty CA Ee 
oa Wonarn'rront 


Y_ FIRST job was ou to shi 
M’ ‘ee, thea i a cewe 
fe di our best to expedition secret, 
but the ews spread that we were taking the 
ost paral pun othe ete ctor ad 
420,000 oiers and. men ona 
‘rout oly tity er and $0 wt 
Sot many of those could be regular Nav 
amen, for the Navy had othe jabs and too few 
“old salts” to go around. I picked most of my 
force nom the Naval es rs had 
ile of no experience wi at were ine 
tage tnd eine a 


or  heriveny sile and aac 

igus, and the idea came to me: "A man who 
‘with a atnall arm will be better with 
run than a man who has never fired at al. 

Sorwe started to comb the tn 

‘We got the pick of them. 


ly fr th 


tarpenere radio men aad general 
Krad men, bandwith thee Neots 
USCS menu es aes 1 
ES 

ins se Moet gral 
road construction shops en to ex 
Tee ad vars iat vee ecad Tem 
The doors were locked, (Cote n awe 120) 


HIGH IN PUBLIC FAVOR 


In the air, where dependability is all important, and in the home, where 
quality is 40 vital, the Victoreen Super merits unquestioned leadership. 

Listen to a Vievoreen Super for just one moment, and you will easily recognize 
the tonal superiority over what has been called good 3 Vie 
toreen Super and learn, fst hand, ofits greac simplic lity. Learn 
why thousands and thousands of Victoreen enthusiasts eagerly watch for new 
developments which they consider authentic steps in the progress of Rad 

‘There isa new thrill for you in the new Vieworeen A.C. Receiver, Send 
today for 1938 blue prints of the new hook-up. 


VICTOREEN 112 
AUDIO TRANSFORMER UNIT 


This unit is worthy ofits placein the Vietoreen 
Gireait and renders a marvelous offering in tonal 
‘quality—presenting all che intimate naturalness 
of the original program, 

Designed to handle up to 475 vol 
tery supply, this unit 
Western Electric cont 


ion in one case and i 
‘with to 113 power tubes. 


Retail Price $22.00 Each ° 
The GEORGE W. WALKER CO. 


Merchandisers of Victoreen Radio Products 
2825 Chester Avenue Cleveland, Ohio 


Victoreen 


WRITE 


Bulld and Fly a 3-ft. Model of 


LINDBERGH'S 


NEW YORK-PARIS 
iogitugns MONOPLANE 


DAY FOR 


nekneloo" FREE 
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The HaMMaRLUND R. F. Choke 
Gives Stability and Tone to Your Radio 


N_YOUR radio receiver are two kinds | 
of currents—radio, or high-frequency 
and audio, or low-frequency. 

necessary. 

proper channels if you would enjoy stable 
reception and gi 
“The New Hammarlund R. F. Choke puts a leash 
‘own “backyard.” The audiofrequency currents are 
Slowed 

Your receiver is not modern without one of more 
R'E. Chokes. ASK any radio engineer. 


i 


Plagragn gee tomar. 


HAMMARLUND MFG. CO. 
424-458 W. s5ed, Steet, 
New York N.Y 


FORD OWNER 


ec oy ars 
of Eat 


Both are | 
But they must be kept in 


tone quality. 


liorfrequency cartents and keeps them in their 


‘pass without hindrance 


Two risers and 250 millikenriy. 
Write for Folder. 


For Betmn Radio 
ammartund = 


PRECISION 


PRODUCTS 


Book on Law Free 


iD 


tone value... 


by exact current ition 
of this “B” Power Unit 
“Tie srs of ton quality — chow 
segulaion Atd, thi fete esechinghy 
‘evident inthe Sterling (RSI) “B" Power 
Trae enti Raytheon Tobe sd cw 

tablished Secord of relabliy makes this 
the Meal “B cunene 


curenc sul fr 40 Babe 


Raytheon 
"abe 


THE STERLING MFG. COMPANY 
2831 Prospect Avenue + = Cleveland, Ohi 


{ 
ih 
| 


Bereta 
tS ated 
Sao ere 


i 
i 


an 
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Battleships on Wheels 


ed 1 
age they ee tol the German deve, du in 
i eapture the Channel ports. They 

ithe ght snl ated Tor saath change 
At that send secting wore sone ef the 
biggest men in the business, including Samuel 
AME Vauelain, chairman of the Munitions Con- 


fe ee ease 
“pera eee a tee 
stb ae Ene a a 

see eon 

‘that st fre to fs. Hansen, president 
wae ists 
er Se a on 
sath ait dea 


“Then and there the bids were accepted. ‘The 
Baldwin people took on the locomotives and 
gun cars, and the Standard the seventy-two 
‘promised to deliver 
, the last about June 


Suxiliary cars, Baldwi 
the first of them May 
15, They finished the 
and the last. Mas 


‘hough fire nnd cyclone ht 
at Hammond, Ind. - 


out 

the track connecting the proving ground with 

the railroad andi took every gob and dhe 
for miles to lay new 7 


Fest the Baldwin plant at Eddystone to 
Sandy Hook we had a special train. ‘We 


truck war 39490 pounds, and ‘on the font 
truck the reaction ench axle was’ 80390 
formant was our fo ashton 
"thy is time the Cer dive had 
thi tine the Carman spring drive 

sect mer 
eal every Bien mites 

ni he Het oe 

few males from the front. "We wi "we could 


tie ne a Kc for Belg. ‘that 
Wed lke the Chane pots tures at 

bly they were ta support German, 
Offensive there. Still more reaxon for bury. 


‘esint 
a battleship, sl road 
Ai thie pit natehow fea 8 
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The Whole Story of 
Science and Invention 


ROM Hero's tiny steam engine, i 

inted in Greece more than a hundred 
years before Christ, to the giant turbines 
that drove the Majestic across. the 
Atlantic in five days, six hours and 53 
mainutes— 

From Gilbert's first | 
ments with electric 
century to the miracles of modern 
tists, which carry music and the human 
voice into your home by radio— 

From the very beginnings of scientific 
research, almost before recorded history. 
to wonderful inventions that will be 
perfected next week and next year— 

"The whole story of science and inven- 
tion has at last been told in a fascinating 
readable style in the 


POPULAR SCIENCE 
LIBRARY 


Eadted by Garrett P. Serves 
eed dd nl by 5S Company 


Sixteen great authorities have written 
it for you. The library has been edited 
and put together by ‘one of the most 
celebrated seientifc writers, 

It is a constant and competent guide 
to the questions that arise in the daily 
He of everyone, Iti stirulating aid to 
the growing child a n-up person: to 
the business and prodessioual nan alike. 

But we do not ask you to buy it, or 
any other Collier book, without full’ in- 
formation. Learn all about it before you 
decide to give your family, and yourself, 
the happiness and proft that come from 
owning it. Every reader of this magazine 
{t'cordllly invited to have this informa- 
tion; the coupon brings it, free of charge, 
and without obligation. 


THE WONDERL 


Send the cou- 
pon for this 
descriptive 
free booklet. 

P.F. Collier &Son Company | 
250 Park Avenue, New York City 

 Wuyoat acing nde any ection at 


SES car eak We 
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Battleships on Wheels 
Cesinet fon su 180 
ee ee 


se! ‘The gun diet go of! 
to whoper again ada few 
torn. But one of or hamay man gobs had 
Took atthe electric Bring wires and found that 
tne of thei had been disconnected. He ade 
sted it and agai the lever wes presed. 

The great gun crashed out with noise 
that must have boon heard in the Forest of 


ast asd back a eel upon the 
fon The dunt began to stl, and 
teas ail there! 


jenty-five and forty-five degrees elevation 
We left the pit and fired from the rails. Gun 
sand mount acted just as predicted 1 was 
great vietory for Admiral jurea 
Grdnance, the Naval Gun Factory and the 
Baldwin ‘On the way back to Wash= 
ington “U hhats were jubilant. ‘The 
‘Army Ordnance Department asked the Navy 
to build them some gun mounts like ours 

‘That night we pushed off for Eddystone to 
dismantle ‘the gun car preparatory to ship- 
iment. We were ready to po to Prance! 

ut here the Germans butted in. Our 
gat pits ha, been te anewer the Dune 
Kirk bombardment and help the British hold 


the Prench Channel that “connected 
them with England. But now that the gun 
was a nucceas and we should soon have mounts 


land locomotives and oars enough, the British 
Thad no safe place in France for ws to unload 
them, ‘The German drive had aot yet reached 
the Channel ports, but the British feared it 
‘would. "We could have started shipments ax 
carly as April 15, but the British could not 
fname a French port under their control where 
ie'was safe to tend them. 

Telooked asf the German drive had stopped 
us, But not for long, 

if the Thritish couldn't have ws, maybe the 
A.B. F. would. So we fered out sword or 


as the, ening. 
‘ula help i “Army Kad not en on 
ton of shipping to spare, not even enough for 
its absolute needs, in the midst of the 


Navy we teh 

gig matte athe Padi Novy 

fard to sail. Sail they did, the first £50 men 

ad eight officers commanded by Commander 

Garret. L. Schuyler, to arrive in St. Nazaire 

Jere 10, Commande 3. W, Buney tok over 
‘second draft, arriving June 29, 


PT WASN'T so simple, though, to get the guns, 
I’ Liteenive sad cher seein aoe 
German submarines were off ur coast snking 
ends nad laying mines. ‘Their sells fell on 
the beach at Cape Cod. The U.S. 8. Texel 
tras the fist vene! we had been able to. get 
Se fom ttn wteis a 


Ses jot as he an omg int 
cube ‘sank her. irst tense 
far delayed cighteen dayy—until June 30 
Ind the Ur SS Newport New, carving it 

Nazaire Sey. ‘Move: material 


reached 
‘came on the Bath, Pensacola, Malang and Rap- 
Dpokannoek, the last docking August 13. But 
‘month before that I had reached France, and 


inside story ri 
‘phon ig pen campaign in Prone will «pear 


ext ‘Porcan Scresce Monn. 


While our 


neighbors are_, 
cussin' the static 


Your set, with its Dubilier Light-Socket 
Aerial, is bringing the programs in 
smooth as silk, It's a fact! This little 
terial, which you simply attach to the 


fence to a marked degree. It uses no 
‘current whatever and absolutely el 
nates the lightning hazard. Costs you 


DUBILIER CONDENSER CORP. 
4377 Bronx Bivd., New York,N.Y. 


Dubilier 


CONDENSERS 
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tdvertiing Services Rates 30 Cents a Word. A 10% discount is 5 
of allowed on all tora for st conacstive see iceen peers 
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Authors, Song Poem Writers, Manuscripts 
erg, 


volte Sioa Mttreranens aot chtagestees 
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sama Ca ert 


Duplicating Denes 
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MONEY MAKING OPPORTUNITIES SECTION 


Get Into Electricity in 12 Weeks 
New Qui Way Without Books 
he New Quick Easy Way 7 


Eve New—New 
Bigger Facul 


very door! T am 
great chance of s hfetime to 


The new $2000,000 Coyne Electrical School is now a 
righty realty. Many thousands of dollars worth of new 
equipment, of the very latest design and type is now 
installed, ‘On this great new equipment you learn to 
become a practical electrician in 90 days, 


No Books—No Lessons~ 
Not a Correspondence School 


I don't care if you haven't had an advanced education. 
I don't care how little you know about electricity. My 
‘method will do for you what it has done for thousands 
BECAUSE you don't learn with books or lessons. You 
learn by working in my shops, on actual Electrical Ap- 
paratus—with an instructor right by your side. Now 
et that! Here is a batt ‘ou don't know bow to 
uild one like it, but in a jiffy an instructor can show 
you, ho you can do it yourself, without any 
study ‘whatsoever. That's the secret of my new easy 


Send Now For Big Free Catalog 


Lwant you to get my big 58 page book, containing 150 photographs. You'll get some idea 
Thicago School—in the world's greatest Elec: 

lip the coupon below and mail it tome. You 
‘moment I hear from you, I'll rush my big 
days you will be prepared to step into a job 


‘of what a wonderful 
trical Center. Right now, I want you to 
will be under no obligations whatsoever. 
book to you. Act now. Remember—in 
leading to big pay with an unlimited future. 


‘institution this ia.” A Cl 


My Goure Includes’ Aeroplane Electricity 


Not a Correspondance School 


COYN 


— Instruction Faster— Better 


Electrical 
SCHOOL 


H.C. LEWIS, President, Dept.16-73—Established 1899 
500 South Paulina Street, Chicago 


—New 
an Ever! 


method! You work on real dynamos, real switchboards, 
yeu, wire real armatures, you work on real houses 
verything real, 


Big Money~Great Future! 
The ‘expert is in greater demand today than 
ter before. Thats why T trys qo bane 
Goya eadustes ogo pois ating apt $80 a eck 
juates to get positions leading up to $50 a 

sod mere wiley who Ravestarted their own shops 
are m ,000 a year ant mmpare a future in 
tectricty to that of the untrained an, with no future 
‘and a long time to wait for a small raise.” Why, ther 
be comparison. And think ofthe wonderful future before 
JOE: Elst the greatest ofall fndustries, and yet 
iis the youngest. 
Once you have become a Coyne Graduate, your future 
is established and you are on the road to lasting success 
and happiness 
‘My employment service is lifetime. You get the benefits 
‘of it just as soon aa you enrol, for I will do everything 

ble to secure part-time work for you while attend: 
{ha school and lifetime service on graduation. 


rr] 
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MONEY MAKING OPPORTUNITIES SECTION 


Inventions for Sele 


BERECTIVES Wore tome or rare 


aap ge Po 


+] 
‘RSet inert Chtrntex S08 poston: Naor 


Zin See 


Magic Tricks 


5 | Oe 
na = Frade Marka Winehetorod — A 
eee : Patras 
Seeeth Acecme haat 
ct orgies mma 


2 


‘Sarkar: S650 stvee, NW Weskdegtom Des 
a ae 


eS age ah 
eke 


mney i snmpbe fre. a Fear Pe. 308, 


SES ee 


pie mune 
are 


fare tips, Forward shetah ot mode Wer our i ton: 
Socedlh teen 


Fa ed 
Re eee ee 


Spe ae oe 


Teer eT 


Vicker ia, 2% Fret, Se'Vouia tor 


“Photographs and Supplies 


Incorporations 


torn SRA, Sapce NS aS eee abate 
cota 


Indian Goods 


"fe, Phat, Ean Ark. 


BE reae carers aie tem meee 
‘Sotey "rare Peotraviys V7" Cumet ioe 


SaaiieAs. Te velo 
pata Hoe ely er ge ed 
Fresh order, "timer Cage entering Coben Poor, 


apie Are Bags Rasans iy. oe 
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Success and Big Money 
Were For Others, Not Me 


Believe It or Not, That Was What 
I Thought of Myself—Just 
Twelve Short Months Ago 


bank 


life outside of 


Lr °M telling you, just one 
ill 


But it's gospel teu 
T thought sucess had by. 
Ail Ry rowed in hose dy 


bowling-alleys—said a fellow had to hare money to make money. 


T jquesn at that time I had just about given up hope: 1 thought there must be 


some kind of a mystery about making a lot of money 


year ago T'd never seen a hundred 


d think I'm kidding you if you saw the fine 
i, dust ede month ago I was nl 


fellows I met in the pool-ball 


MONEY MAKING OPPORTUNITIES SECTION 


When I first sarted making real 
used fo go doven to the bank, drow ou! 
thumb if over in my affce and grin 


Tose-paid job 


business I own now. 
poorly paid clerk, and 


They 


But Twas due for a big 


‘awakening. Did I get it? Ob, boy! Head my story and judge for yourself 


T all started one day last summer, when. 
Helen, the girl I wanted to marry, was 
leaving for the seashore. Of course I went to 
the station to see her off 
As mate onto the station platform Bob 


akes and Wilmer Pratt had just rolled up in 
their ba out wih 


full 7 
flowers all wrts of things, Wella I wished f 
ive eallowed i. one gulp the itl box 
of drugstore candy T for Helen—it 
certainly Tooke pif sda that tll 


We three stood there talking to Helen until 


Like “any 
had my finan 
thirty-five cents. Cheap 
‘cheap hat, she took it all in. And you could see 
‘on her face all the time what a ot of nerve she 
thought T had to give Bob and Wilmer a run 
for Helen. 
Wall to 


nice, but hi 
ful Whenever she glanced my way 


ener age pen 
pti en apn 


the itch, began to wish that Land my cheap 
‘aut and cheap hat ‘could sink’ through the 
floor, but T stayed there and stuck it out 


HEN Helen's train finally left, I sunk 

shamed and humiliated. went 
oor and sat there with a Tump. 
in my throat, getting hotter and hotter and 
tore asharned of myself. Then I began to see 
red and redder. 


ally T jumped up and banged the table 


“Lilshow ‘em? T growled through clenched 
tecth Tere nual Fe bome way fora ato 
Inake real money!" Au iden suddenly Mashed 
through my head. 


Hastily T hogan thumbing the pages of a 
magazine on the table, searching for an adver~ 
tisement that I'd seen many times, but passed 


up ithou thinking an advertnement ling 
ig opportunities for trainsd mento succeed 
nthe at new Rad ld. Wit the aver 
Aisement wasn coupon offering a bg ree book 
{ull of information’ T sent the coupon i, and 
ina few days received « handsome book, tll 
about "opporksnitien in the Radio Seid ani 
Bown maa prepare quickly and aly at 
Thome to take advantage ol these opportunities, 
Kr he bak cardi and wien {Bd 
it Timade my decison 


HATS happened athe eve mnths 

tince that day, aa 've already told you, 
seems shmost Hike ‘dream to'me now. “Pot 
ten of those twelve months I've had 0 Radig 
Hessen of my. own! At fine of cern T 
arted it asm litle proposition on the te, 
tinder the gusdance of the National Rad 
Insite, fe out hn gave te my Hadi 
training” tam t long before {was getting 
tch to do fn the Ratio line that f quit ny 
‘measly litle clerical jobs and devoted ty ful 
time to my Radio busines 


Since that time I’ve gone right on up, always 
under the watchful guslance of my frend 
the National Radio Institute. ‘They. wo 
have given me just as much help, too. if Thad 
wanted to, follow some other fine of Radin 
steeping move etal buinesr— such 
= ting. manufacturing. experiment: 
ing, sea operating. oF any’ of Une score of ines 
ther prepare you for. And to think that wot 
ft ay T sent for their exeopening book, 
Tbe wading “fnever hela Sane 


NOW I'm making real money, own a good 
ar, stand high in my. tows, can borrow 
money at the bank any time T might want it 
Tim getting some real fun and enjoyment out of 
life, Bot just eristing from pay-day to payday. 


‘And—just listen to this! Bob was in my 
place only the other day, and asked tne for a 
Job! Wilmer is still getting along pretty well 


That'sh 
At felt ta get ruceesa and big mancy, after years tt & 


29 


hs athe’ mone, at he'd trade places 
swith me any 

At Tile’ Well—the honeymoon wll be 
spcat in Honolula, starting two months from 
Sanorow! 


ERE’S a real tip. Think it over—are you 
Satisfed? Are you making enough money, 
‘at work that 


‘This new Radio game is a live-wine field of 
golden rewards, ‘The work in any of the 20 
‘lifferent lines of Radio, is fascinating, absorb= 
ing well pid. "The National Hadi fst 
coldest and lar homestuy schoo in 


increase your earnings in the Radio Beld. 


‘Take another tip 

Fou a’ choot Radio cp te ‘be 
ow know about Radio~clip the coupon below 
ct Jook thee free book over. The information 

‘worth n few inte of a 

body's timer You wl pl 

cbligation the book isco, and i lady se 
to anyone who wa 

Soot addres: 

Radio Tntitate, 

bre 


7. SMITH, President, 
| Bec Wem 6 1 


emcees | 
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Death in Your Garage 
‘Cnitnatien sein 


be running along back to the garage now. 
‘Gus poked his nose out of the door and 
then drew back shivering. “Certainly is cold. 


Where the dickens is my coat? Puany T 
can't seem to locate it. "T' have to borrow 
fone of yours 
there in the closet, Gus.” said 
rake anything you want. I'm sure 


‘out of this mess, 
how you knew what 


grateful to you for pulling 
ft sil Tenn figure o 


the matter was. 


your head over that,” Gus 

“Where was the fie?” Joe Clark inquired 

facetiously when Gus got back 

Wy fire.” replied Gus. Them he 
hhad happened to young 


ey: 
-T did't know gus worked that quick” 
said Joe 
“Any kind of poison’ gas works quick,’ 
explained Gus, “but most Kinds have a smell 
tacts ax n warning. Carbon monoxide bx 
Practically odorless. ‘That's what makes is 
deadly. You don’t realize you're being gassed 
tint you feel a trifle weak, and then you 
‘pass out cold, 


F COURSE as faras the carbon monoxide 
hat comes out of n motor exhaust f 
concerned, you have plenty of warning a the 
final of burned ol, but everybody i to used 
{othe smell of an exhaust that nobody pays 
y attention to it any more.” 

oN What Tean't understand,” Joe interrupted, 
many cnses of carbon 

there weren't 


“is why there are so. 


monoxide poisoning now whet 
hrefore, when I was 8 youngater.” 
“Well, in the Gest place,” Gus explained, 
the gasoline they sold in tose days was high 
test stuff. Tt burned so easily you didn’t ned 
hot spot’ manifolds or even. « hot air supply 
pipe to. 1 etor. OF carbon 
wide gas was produced, ut in rauelt 

ier an nowadays, whem the 
‘bard to burt 


ieklyto the point where the carbo 
voside isn't 0 serious 


the road.” He had one of these 
nt type car heaters on the floor just be- 
‘The pipe worked loose 


hind the driver's seat. 


nearly so serious” Gus 
‘Most auto dashes are so tight that not 
‘through from under the 

Stil, 


£ 
5 
z 
7 
& 


tight. 
could be traced back to gas from a. loom 
‘cshaust manifold connection 


Many a mysterious headache probably 


Keeping one of the windows 

eof that,” anid Joe. 
It's better to rink a 
cold im the head: than gus, poisoning if you 
begin "to rmell eshaust fumes inside ‘the 


MONEY MAKING OPPORTUNITIES SECTION 


ep 


Bt 


nto 


Davatinn 


Adventure.,, 
Thrills..., 


Big Money’ 


ET away from the dull, prosaic 

grind of humdrum work—the 
narrow restrictions of petty, unin- 
teresting jobs! Break into one of 
the most fascinating, most thrilling 
‘occupations since time began: 
Aviation—the virile, exciting, ro- 
mantic game for men of 
sporting blood! 

Many of the big men 
of the coming genera. 
tion will be men with 
the foresight to get into 
Aviation now—while 
opportunities abound. 
They can see that the 
Golden Age of Aviation 
has just begun—that 
the future is almost too stupendous 
to be imagined. 

What other occupation offers 
you more amazing opportunities? 
Thrills such as you never had be. 
fore—the praise and plaudits of 
the multitude—and a chance to 
get in on the ground floor where 
rewards may be unlimited. 

Aviation is growing so swiftly 
that one can hardly keep track of 
all the astonishing new develop- 
ments. The skies are dotted with 


daring young men—from every 


‘country come stories of new feats— 
new victories—new heroes! Every- 
thing is set for one of the greatest 
booms in history. Big fortunes 
came out of the automobile in- 
dustry and out of motion pictures. 
Big fortune wil alsocome out of Aviation! 
‘The development of Aviation as an indus- 
{ry labringing with i call for trained men. 
‘Those whaqualifyquickly should ind them: 
selves on the road tf undreamed of money 
“Success popularity—and prominence! 


e 


Game jor 


Daring Young Men 


Easy to Become an 
Aviation Expert! 


Get into this thrilling business at 
‘once while the field is new and un- 
crowded. Now—by a unique new 
plan—you can quickly secure the 

preliminary training  neces- 
ary’ to get a start inthe 
Aviation Industry, either 
fying ‘or, ground work, at 
home during your spare time. 
Experts will teach you the 
secreta—give you the inside 
facts. that’ are easential to 


{esson ie chock-full of interest 
‘Sand 20 absorbing that you 
fsctually forget you are studying. But 
best of all are the ultimate rewards you 
‘fe Btting youryelf to gaint 
Send for FREE Book 
‘Send the coupon for our new, free book: 
in’ the’ Airplane 
try. Tes vitally interesting, reads 
like a romance and tells you things about 
this astonishing profession you probably 
Dever even dreamed of. You owe it to 
Yourself at least to read it. We offer you 
Wiree copy now, no obligation, Mail the 
oupon for yours, today. 
American School of 
Aviation, Dept. 1361 
3601 Michigan Ave. 
CHICAGO, ILLINOIS 
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Gems That Work for a Living 


tinued from page 33 


diamonds, jst how thew stones are stad. 

“ey are made into damon-stolded tons 
to bere aiid rock, drill hoes in your eveglanes 
{ire ard te parts for ere this 

any other ek jobs where ‘s 
ten gest ue the col fest sel 
iets fed and sft lore diamond pints 
Fite, Yona rach oe 00 dees 

Shrenheit before pou cam melt» damnd 
steel melts at less than half that temperature. 
Not long ego's catbon sch as this war used to 
‘place the bes tol ster, which dled quick 
ieutling hard rabber parts for fountain penis 
‘The diamond cot over 100,00 pices before 
being reround. 

Coc ot the hardest materials for steel to 
cut ra deose Gross composition such ase 
ted for elt rolls in paper mill "The best 
Seol makes ony a sight mpremion: diamond 
foie tay tara down ri, rng a 

inh Uke plished hardwood. 
remarkable 
ci 


“Bet bes 
we for. ite 
sme a rock ila short ste eylinder bit with 
fight carbons imbedded in the 
{he outer edge and four inside = 
terewed into the end steel rod, turned hy 
power: the diamonds gnawed down through & 
tile o the hardent rock: They ext ont aig, 
Kcaving a core in the middle Jost as You core 
an epple, and this core was poled in se 
tinaw afew fet long. This core shows cea 
the different rock rata for the geologist to 
feody' at Ieisure. "This bit would cost you 
fomething like $4000. But in sft material 
dle should make as much as 100 to 200 

Tect'in eight hours. and with coe setting he 
may gp down & thousand feet or more 

Yim hard rock like schist of cour, a foot 
ox se muy ea god d's works your 
Setter may have ts tara t 


tool and rotary 


ft You are. ski 
Snes tes 4 


fren the. Queensboro” snd. Willamsborgh 
iridges in New York, the diamond drill wall 
tl fou fut where and how hard i No 
ieee locates ie heavy dam 
Anti he knows what ie ieto rest spon. 


JEFORE work was begun on the world's 
largest building, the Eauitable in Ni 
York, a seventy-fiverfoot hole was di 
Xt each corner, locating the 
Thiel the 31,000,000 structure 


ste 

“To bring Catskill water to New York, a 
‘tunnel was required under the Hodson River, 
fifty-odd miles above the city. To find sald 

8 Seow was anchored at sic different 
points, from ‘which diamond drills drove 
Strnight down to the solid granite which shows 
fon the surface on both banks. 

“But even this was not considered safe 
From Stara King Mountain on the wet bank 
an fountain on the east, diagonal 
holes were drilled 1650 and 1048 feet long All 
four showed solid granite cores, and in this 
rock, TII¢ feet underground, the aqueduct 
‘was made.” 

“How do diamond drills go through soft 
earth?” I inquired, 

in the 

of iron ore are 


of diamonds worth a million dollars 


“It was one of the 
before the diamond 
was ‘patented only about L873 
Couraged. miners unknowingly stopped their 
‘shafts only « few fect short of vast. wealth, 
Afterward uncovered. by others with drills. 
‘The diamond drill has even saved. burning 

ines oles being dred rapidly. through 

water was pumped to flood’ the sul 
aie 


replied, “is carried by 
‘Then water is continually 


edges of 
‘caries the cuttings to the 


ASKED Maurice 8. Dessau, of Maiden Lane, 
New York, whose firm for alsnost three quar- 
ters of a contury” has sold. black diamonds, 


where I might be likely to pick up a few of the 
ight be ikely to pick up 


‘only #25 square miles, far in the w 
Local agents buy’ direct from the sereioes, 


who obtain concessions from the state. ‘The 
native miners use only w hooked pick, a crow= 
Var and sometimes « hammer and band drill, 
working 


‘over the dry river beds and Ssiires 
famond-bear? 


al to bring up 
sikand gravel, or divert & small stream to 


vel and sticky red eascallo 
‘panned in wooden bateas to 
ingle carbonado. In the rainy 


discover a 
season great waterfalls and roaring rivers 
carry down the stones from their’ hidden 


Sources, still unknown. Stones of forty” and 
ity carats ate not tincommon, and lucky 
diggers uncover carbons of 100. carats and 
‘even 1000 carats at rare intervals. Although 
the na ia lar fh Gs 
te are when they leave the i 
many ood stones have ben saggled out 

Tiled Dee bce tas sale of thee 
dismands came to be known, 

“Although ‘white diamonds were esteemed 
in India eter 3000 years ngo, and black ones 

we been found there, until about 1850. the 
Mack carbone were thrown avayas worthles 
‘One of the frst to discover thelr hardness 
iy father, a dental stadent in St. Louis som 
fixtysive ‘years ago. His uncle sent him a 
handfol of Brasilia carbonadoes, from which 
heme nome satifacory dental il, Laer 
it was foand that the earbon was hard engugl 
to dill the hardest rock. Util rock drling 
tnade carbons more valuable, European lap 
diaries paid only Yew dollars a carat for 
‘ones, povedertg them an using the dust to 
‘cut and polish precious stones 


“BUT bow can you resharpen diamonds, 
when its said they will ext carhorundum 
Hike a'knife cutting through cake?” T asked, 
“Only diamond ill cut diamond," he an 
swered. "Poor stones with bad. flaws. we 
reduce to powder, mix with lve oil and 
Turpentine, ‘and use as a cutting. compoutd. 
For this also we buy wors-out stones 
"When. vast numbers of small parts were 
being made for the war-time Liberty motors 
seks would tin ony thre pice of 
Some parts before Incing. resharpened. I de- 
ised diamond tool which et thousands of 
pieces before needing attention.” 
‘Sr Willam Crookes (cs 


Lon vane 189) 
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ial Setanta ssi 
See heenreinieis meee 
scent away, eaves very light ash: mua he 
sof ene ek 
ce Tae ee oa 
eke ator anrl 
Pressure of 170 tons a square inch, the weight 
IFES Menace ae 
See an ee sane ene 
inh aer anemones 
fecal nl Mar sas 
ocr ist Z 
as oe ol 


pressure should produce diamonds from the 
pire charcoal of tug, Tato carbon ercible 
he placed the charcoal and. pure iroa. He 
heated it to more than 7000 Pabrea- 
het, and the iron went off into a gas. Then he 

the whiterhot vessel into water. As 
‘Outer layer solidified with cooling, the 
Inner molten mass was subjected to. teen: 
is pressure. 


HEN, it was entirely cooled, be found 
bulky residue of aphite, Haken of 
ad's black, dena abetane, This 
reat he heated treated with various aids 
el cae aad tay eye along 
nat of sale and tiny cya along 
STR tome black particles ‘Rts showed him 
the eyatals were Mente inher form, 
leak pert, dest aod Raaesn th 
Ee 


the 
hhend of a pin-—and the cost is prohibitive. 

‘Brazil's carbonadoes are indtapensable today 

foe th y cutting of hard rubber, bake 

Compounds. Their absolute pre 

cision is especially valuable in turning. such 

instruments ‘as high-power telescopes and 


i tubes 
‘With black diamonds, rubies, sapphires and 


ito pure carbon 
Tiasked one diamond drtexpert how 
aught expect to penetrate into the earth: With 
present means, fe sak, the Knit probably i 
Ure oe four miles. The tet rods which trans: 


ive ue far greater knowledge ofthe 

cored bet, la nia end 
tmneral With langer bis and rods, diamonds 
tay some day penetrate into the slid nickel 
{ton which our spher’s magnetic behavior in- 
dicate composes large part of the interior. 


THOUGH Brasil furnishes the world with 


‘Arkansas, where belliants are also being mined 
to limited degree, and gems up to six and a 
Tall carats have been found. Single diamonds, 


Mosinee 
See Sacre ee 
lnbaana. and slong the path of the gla 
Hs cote ea fa 
Serie er inieele 
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' paliy $250 


Ely i ng 
Ficporachn at i tax ne crac 
te "Work Sheet” and "Jeb Mheket  tethod Fflgive you the 
ae ee tua stein 


CHARGE /+THESE | 
rig 1G 
UTFITS 


Ferg sera PM 


—will start you on the road to 
success. See Money Making Op- 


A 2c STAMP portunities on pages 126 to 150, 
Want $ 1900 Railway Postal Clerks 


‘MAIL COUPON IMMEDIATELY 


ton 


harp (1) 2-pae banks 
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‘Steady Work—No Layofis—Paid Vacations sara aa 
‘Travel—See Your Country Ripa a 


‘Many U.S: Covernmant Jobs Open fo Women scar 
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“There’s One Man 
We're Going to Keep” 


ne of the most 
lant. T notice that 
‘spare time, He 


“Ep Witsox, there, is 
ambitious men in the 
hhe never fools 

studies hin” International ‘Correspondence 
Schools course every chance he gets. 


Downey, who was laid off yesterday, but 
te Kosten mesa och ‘bout thi 


fant around be 
ow de yu aad i you 

you tn bd Whee oc Ye 

ing’ up? Or docen? 


shop or office? Are 
Downey? Ate Jou 


‘No matter where you live, the International 
Con i 


spondence” School 


The Poultry Business 


PAYS aay IE 


ere 
ee eb ead 
iret 


veloped a. method of sawdust brie 
quettes that have tree fifths the fuel value 
(of gourd coal.” 


railroad cars. ‘These go into steel and iron 


stoves, 
now a feundey.” the chemist tl me, 
‘tha ved $1000 year by reaming 


ins vanillin th enor weber 


here. Steel and otber wets 


ment he i "y sceing mere thaws 
‘ollars" worth of products a month, 
"on the insides of 


day. 
‘Another plant I know of, af 
‘old axles from railroad cars, which are of tl 
Finest steel, heats theen white-hot and stea 
hhammers them into ship anchors 


ST Rissa yes teen. wae ce nem 
succemful texts by the Delaware and 


i 


i 
if 
i 


Tae 
thus saving me money by 
T found that T and thousands of o 


Making Money Out of Scraps 
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it into. guncotton, ‘artifical silk and other 
roduc ale stills potato ering and 


Tn the United States the Goodwill industries 
have householders save up trash in bags, In 
eats Tor example some 13,00 bag have 
teen dated,” The nents are ore 
amiated repsice, "reclamed and sold 
sving weful employinent to jobless men and 
fromen” The mae ien inthe Ford plants 
Fives work to 800 peopl 
‘Only recently at engincer developed a way. 
‘ot salvaging the salty water which often fa 
tony aaa in OMlahora it walls 
Pressee,Shevaporaton Ne han obtained sa, 
ine and iodine, pigment for paints, 
salts, and niumonia compounds. "A chemist in 
apa has found away to. decompose di 
‘earded sik heads into a jelly, which he draws 
Sint ei thread” Ad the makers of 
td likewise with waste wood to make 
sri ile 


OUD, nk, a the nay wae tat 
uns dren sour drains could not pra 

seve a tieful purpose,” said Ue emit. 
SYiet & yam mil te Germany in converting 
soap. suds into a gus with tee tines the 


iaaating power sal gus. Another lant 

obtains very good gas by fermenting tan 

eM Aw eeperimenter in Minnesota iv maki 
An" experiment nese . 

disinfectants, Ay mpeay, pate an charcoal 

{rom straw smoke 


A. ton of tra yields 
J of charcoal 


and mak 
Ina cement works the 


suf sct beck as int pure on They sp 
Fela the waste het i lve gus and ws it 


drying purpose 
‘eat we ping to have any more products 
thatiare realy new? Dake 
Nici! have trem only ntl we can ind 
rbstitaten my fread replied. = Wherever 
Se de tel a De 
Sot ta thn crit Uy ene edits oe 
= meee 


NEXT MONTH 
Moving pictures from the 
inside! Closely guarded 
secrets of the studios! 
How lights and cameras 
and machines fool the 

eye! All in 

THE MOVIE MAKER 

A swift-m and unique 

novel of Hollywood by 
S. W. NEWMEYER 


Don't miss this absorbing 
story which begins 


In Next Month’s Issue 
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Protect Your Ideas 


‘Take the First Step Today—Action Counts 


Belge ot Stee lee Saye ie 


So love no 


Tervice to inventors 
Tinton. 


es, drawings. ete. are held in strictest cons: 
i steel, Aeeproot flea, which 
"St my. stal” Poel fret ba wrt 


Neto you 
Bat"FIRST—elip the coupon and get! my free book. 


PLARENCE A. O'BRIEN 

eratered Patent Attorney 
0:2 Security Sara a Commercial Bank Bid, 
Washington, D.C. 


ui ye the booklet, ed 
ied intonation ox hee 


Please send me your free book, “How to Obtain 
2 Patent,” and your “Record of Invention 
form without any cost or obligation on my part. 


Clarence A. O’Brien 


Registered Patent Attorney 


Member of Bas of; Supreme Court of the United Setest 
Court ot Appesia, District of Cotumibias Supreme 
‘Biserice of Columbia; United Staten Gaur of Cisimas 


Name 


cess. 
PRACTICE CONFINED EXCUSIVELY TO a 


PATENTS, TRADEMARKS AND COPYRIGHTS, 
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Your Mistakes 
in English 
STAND OUT! 


they sean ove sharply. 
focqugteimpresion of fos Yo 
tiempo se He doe wa 
Eta Bar germape you may make other mis 
takes which odsad the sar of eueered peop 


fan cause them to judge you onfatly, 


No one will correct your mistake a Eagtish 
People are too polite, "They fear you will fei 
Ttudtd, and uncorsioaly you Leep on makin 
hte ep cha may hk 
ur Boal uy dowel wi 
Errors which ath nociee, and which destroy 
ttany of yoo opportnics for advancement. 


What Can You Do? 


For many years Sherwin Cody studied the 
‘problemofcrearing rhe habirof using good English | 
‘iter countless experiments, he nally invented & 
timple method by which yo can sei abeter 
command of the English language ia oly 15} 


ae ‘old methods rules are memorized, but 


Jnnuaes, 1928 


Vanderbilt, is well known among railroad men 


Tor hisinventions. He was trained a8 a mechan- 
| feat es ‘and the Vanderbilt locomotive 
| firebos has been for years standard for certain 


types of locomotives, yielding an income 
which materially augments that from the 
slate be inberited. 
"The latest Comelins Vanderbilt, the Gen- 
I's sim, figures in the patent affce records 
mntor of a shoe polishing device 
tent No. 1,368,078, ised February §, 1921. 
fis application describes it ax aboot the 
of a large fountain pen. Inside the tube is a 
} polish, ‘which feeds into a brush attached 
17 || to one end, while evncealed within the tube, 
‘wound up. 


perience with dusty rds abet 
lace at Rhinebeck on the Hudson. 
‘Astor's patent, No. 318.805, iamued Feb- 
rey 13,18 was decated by hi to pli 
‘use without compensation, this gallant gent 
‘man, like Washington and Jefferson, disdain- 
ing to accept money for his invention. No ane, 
however, put the device to the test, 

Tei a long jump trom Astors and Vander- 
bilts to Jack Johnson, the Negro pusil 
but they are in the same class as amateur 


enter n April th ewe J 
wean serving «term in the 
“Beavenworth for 

Mann 


(enry of Prussia, brother of the for- 
get ase "nk ut Cait States patent 


‘the favorite 
fofmann, the 


correct habits are not fortsed. Soon the rules Pe 


themselves ae orgies, The sew Sherwis Cody 
Inethod proves, fn the coctray. fare ormatee 
srr obits by coostanly caling attention 
oly tothe irae on mabe -and thea show 
You the righe way, 40 thc corect Esl 1000 
boecrat Sigel d phesdy ote noe) 
arked revi 


FREE Book on English 


‘command of polished and efcctive Ealish 
dlenorer elveatioa und clture. Ie wins feed 
nd favorahiy impresses those with whom you 
ome in contac, Nov, in ocly 45 minut a 
lyin your own home—you cae actually see 
et Imo ne’ Col 

leCorectng Method 

‘Arne book explaining Mr, Cody's invention 
icf you as cer embarrased by takes 
in grammat, spelling, ponetustion, promuae’ 
‘id, of our vocabulary is Himited this new 
ier hook, “How to Speak and Wee Maxey 
Eg,” wil pone eveation 9 you Send 
StuRW Rade oe ENGL, 


1st Searle Building, Rochewer, N.Y. 
Pes de your et “How Sea a Wee Ma 
sei Eas” 

Nom 


oy 


HARLES RAY, motion picture star, pat- 
‘ented oo May 20, 1919, a combined auto- 

mobile direction indicator and mircor to be 

‘mounted on the left front fender. or wherever 

the mirror best reflects what i 

‘contain theee electse I 

bearing lettering hich 

behind when the lamps are switched on. By 

[pressing the proper button the diver ean sige 

nal “Right,” “Left,” o “Stop” to following 


‘Women as inventors run largely to feminine 
‘or juvenile devices. Mra. Winifred (Fadat) 
‘Gopliclmi, who explicitly states in her 
tiom for patent No. 1,575,963 tht 
“professionally knowa as Natacha Rambuva” 
(ented a “combined enverlet and doll” on 
arch 2, 1026, shortly before the death of her 
famous former husband, Rudolph Valentino. 
‘One of the mast prolif of women inventors, 
irs. Horatio Nelson Slater. a 
leader in New York and Boston mociety with a 
country place at Bar Harbor. Her two sans 


| wl tently exe to” #20,00,000 eft 
bby their father, and her persceal wealth is 
‘estimated at $7,000,000. fit from her 


Inventions abe has devoted to 


Invention—Hobby of Great Men 


| (Continssed foo page 38) 


Several of Mr. Slater's patents relate to 
das, eyes that move sidewayy as wall af up 

fand down, movable eyes for rag dolls, dolls 
‘with savings banks in their heads, atomiser 


dolls which fame, dl hat, mk 
ing dolls Mm Sater i also the patenice of @ 
{ape measure holder an pinenshinn, a coer for 


Toose-Jeaf folders on hooks, a rilitary blanket, 
aan automatic ive sage for refrigerators and 
‘combined couch and chair 


Henry Ford patented a transmission mech 
anism for railway automotive 
Des en One, eee 


vehicles: 
“the 


magnate and grand opera impresario, wilh x 
‘heat “of patenta on cigarsnaking 
Mackinny tohistrein we wonder “ar suet 
until we learn tht eigir-making was Hanmer- 
sein’ fiat vccupation, Some of the milins 
in the most sumptuous opera of mol | 
fern times caine froin hin machine which sup- 
Plsnted wnat ofthe hard labor fn the many 
ture of cheap cigars. Something also he is 
said to Ive made by originating the safety 
‘drain that preveats bathtubs and lavatorien 
fee averting 
Professional inventors ving outside their 
fee sometines pratce devies of ite o 
‘practical use, todk out 
jent, No. 970,010, on September 20, 1910, 
for a ying machine vf the helicopter type 
Te never flew and never will. 


UT a Irish horse doctor, John Boyd Dun- 
pr tnventd the poeungi tire A Pen 
vans Qualcer, 


Rise Paoter invested 
mew, caiversl crown Mopper for boii 
hie "Say ventory he fr 
wes a pelnters The 
Eetematelophowa was invented bys Kances 
Gity"amlertaker,“Aimea Br Strovger who 
{Ought aval a bribed telephone operators 
toring hi ella 
was a New Jersey preacher, Hannibal 
Goodin, who revuleonieed the photographic 
feds nnd sone motion pictres pel 
tiie eceatt of te vel ts rma 
Seen, he Ba" fr tig 
nl i ete cen et 
ayy i profesor at Cambri. 
wher Bite sl anivig sie, tate ake. 
‘ ot activity wl ‘in at 
investas. we fad. Milo ‘Adtnay aatresn, 
Socking in the laboratories of ths General 
Eisen Conpany, af Schenectady to perfect 
& device for showing motion pastures bn fall 
Color by. dasligit.  Heriere Le Satterlee, 
Eetherleiay of. Fy Morgan and former 


metal thermos bottle eap-cup full of hot 
fand invented a heat-peoof eap. 

versbry ia an inventor, actual or poten- 
fil na a port many of the amateur tnven- 
tions actual 


Coming next_month — “Whistle- 
Punk,""a realistic short story of life in 
‘a logging camp, complete in the Feb- 
ruary issue. Theauthor, Paul Coonradt, 
sets down vividly the thrills and drama 
of the lumberman's exciting career 
‘he has eeen Ie. 
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Philadephia, Pa, Otce 
Suite S18-819 Liberty Bide 
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Your first step 


ing an invention the inventor 


“Our Five Booke, Mailed 
Free to Inventors 


Our Mustrated Guide Book 


HOW TO OBTAIN A PATENT 


? Contains full instructions regarding Us S. 
Patents. Our Methods, Terms, and 100 Me- 
chanical Movements illustrated and described. 


OUR TRADE-MARK BOOK 


Shows value and neceasty of Trade-Mark Pro- 
tection. Information regarding Trade-Marks 
and unfair competition in trade. 


OUR FOREIGN BOOK 


We have Direct Agencies in Foreign Countries, 
and secure Foreign Patents in shortest time 
land at lowest cost, 


Progress of Invention 


Description of World’s Most Pressing 
Problems by Leading Scientists and 
Inventors. 


ALL COMMUNICATIONS AND DATA STRICTLY CONFIDENTIAL 
INTERFERENCE AND INFRINGEMENT SUI ECUTED 


IMPORTANT 


HAVE YOUR CASE MADE SPECIAL TO AVOID DELAY. 
YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN 
OUR OFFICE to save cmrneentas: secure protection 
t Office. To secure 
ion of your case send $25,00 on account 
sketch and description of invention. 
PROMPT SERVICE, HIGHEST REFERENCES. 
REASONABLE TERMS 


Se nd 
VICTOR J. EVANS & CO., Patent Attorneys | 
Main Ofices: 694 Ninth St., Washington, D.C. 


138 MONEY MAKING OPPORTUNITIES SECTION anaes, 1928 


[ARTOONING 


LEARN AT HOME 
MAKE 
MONEY 


‘Student Receives 250 
Fora Few Cartoons’ 


UST read the following “straight from 
the shoulder "letter and you'll see why 
we say that the Washingion School of 
vartooning can prepare you for the big 
pay field of Cartooning, in your spare 
time, at home, by mai 
“The enclosed cartoons,” says O. A. 
Pokrandt, a Wisconsin student, “are sam- 
ples of my progress in drawing. [have 
received $250 for these and the enclosed 
letter will show that I have a ready mar- 
et for my work in the future, ‘The mak- 
ing of cartoons has been one round of 
leasure and enjoyment as well as prof- 


able to me.” 
ys Big 
‘There's no more attractive or highly 
id profession today than Cartooning. 
Millions of dollars are spent every year 
fon cartoons, Capable cartoonists earn 
from $50 to $250 a week. Learn to draw 
side-splitting comics—right at home in 
re time through this amazing method 
that has already been tested and 
by many Washington School Graduates. 
No special talent of previous training 
needled. No drudgery, And in a very 
short time you should be ready to make 
money drawing cartoons. 


Send for FREE Book 

A now handsomely illustrated ook as just 
‘been printed, which gives all the most up-to- 
date Information on the wonderful opportu- 
nities in Cartooning, and shows how this star- 
Ming method enables you to enter this fick 
Ih alabout owen thi cee 
what they’ say—actual reproduc i 
Wwork—how they made ‘quick profits while 
studying. This attractive book, will be sent 
‘without cost of obligation. Sead for it. Mail 
ington School of Car- 

ets fst NW 


TE TREPLI 


aay 


Success or Failure— 


(Continued from poge 15) 


E. 
y 
e 
E 
f 
i 
5 
7 
A 


fon. the basis af rumor, gossip ot prejudice. 
‘Others look the actual facts of ech problem 


Finally, as we go about our day's work, we 
show either possemion ‘or lack of Bith 
‘ery important habit system, which consists 
of inventive habits. ‘The fellow who sticks in 
ther the low who aly ds. the 
sae thing in the same way. ‘The fellow 
ets acad 


the lst two yeury Profesor 
t Teachery ‘College, Cor 
Tumba Univer a nda experioent 
‘group of adults avernging 42 years 
ige und'a group of people averaging 22 and he 
Ines compared their learaing ability with that 
ef children. In th adult grow 
eared more rapidly than the children, and the 
speed fn was only about one 


‘of the 
ith lens than that of the group averaging 2 


f 4 
inure, Why shred ne pire p bape cacti 
or tal to of lrg ho 
yeas nt eager 
IEG ne we bmg Ie en 
‘thers and I've changed them in 
‘Sista your ie ta good tine to do 
Jou a gredented tom acho when you get 
3a hen You nary, wien Jo ne 
Sowden, 
kl the ay tg abou i i to ake 
eatery of your fe : 
ore :. 


A 


Set aside nix 
system of habit 
T know a mun who had gotten well along 
towant middle years coddling himself, afta 

hhe had a weak heart. 

Tt chanced that an insurance physician 
found his heart in perfect condition. » About 
the same time the man bought a radio set. He 

‘up one morning todo the radio calisthenics. 
y 


‘Biat'mornings brisk exercise under pleasur- 


and rows, and of course all his other habit 
systems have correspondingly improved. He 
‘was.on his way to being a failure at fifty. Now 
he's looking forward to greater success at 


10 YOU sce how stage setting helped? 
Doubtless you can deve ways to act 
ihe stag forthe resto of your mule 
Secrve decried ist inte Youd tek 
Test, is to tel everybody what you're 
to do. Boast about it.The natural 


Dart of the stage setting that will lead to the 
Strengthening of the altered habits. 
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Why Don’t We Fly? 


(Continua fom page 21 


clinging to sinking machine, while other sir 
finer again, have burst into lames aloft (hack 
fires are m sheer terror) oF lost vital parts of 
their Tramework, broken off ix mid-ar 

‘ne pt was wt ithe Bako the Bod 
ty a mad passenger, but that was an excep- 
loat "The hannel croming being one of Eu- 
ropes ormint page, pts have ft to 
ght every inch of tbe way. Coplain Bar- 
‘ard, England's best fier, kiled the other da 
‘once mid to me on our descending at Ci 
“Thad to hold her the whole way over” 

‘Wilbur Wright to “hold her"—but that 

in 108, 


‘On all fights, no matter who the pit, 
cone fels thatthe reliance that vt be placed 
‘onthe human element defini i 
hte.” Nevertbelen let not thi indictment 


ighy" useful necewory” in Europe today, 
saitloe’ throes Paleo ast bo dak 
from expital to. eapital—aleo Jockeys and 


prima donnas and statesmen. 


1G. flights, quite wrongly, cloud every~ 
Brinn en Save dni at yar 


Appealing. to. the 
imagination by’ their "death or glory” touch, 
these essentially’ military. performances were 
revived four years ago when Captain Doisy 
startled the world by’ racing from Paris to 
Shanghai, via India, in under ten days. Prior 
to that, away back in 1019, Aleock had flown 


Ste motenroe 
ited ert tre ee 
vec iepiocerat ar 
pect teeaerd 
perkates 
apt eerie id 
pepe ed 
ear bi fights have ben mourafl fae 
Seay biraeens 
foe 
‘of men to carry through 
fet at ste ace te 
Pig beret ee 
wel anaes 
setts haiti Be 
parse sraee ores 
Bachata eae 


UNGESSER and Coli, Pees biplane 
Many were in tears at Le _ 
‘when thea, two gallants took off on thee “sui 
{ie fight” No floats, no wireless, no previous 
txperience of aerial navigation over the ocean 
Let teen flying out over Ireland en route to 
New York. Probable engite trouble, or lost 
Hao ruck ate n't: Th hig 40- 
Ir ine being part of the fuselage, 
the White Bird would have sunk like a stone 
Nungesser was another war “ace,” and a wild 


cone at that. 
‘Sir Alan Cobham, de Haviland biplane 
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PATENTS 


TRADE-MARKS + 
FOREIGN PATENTS 


MUNN & CO. 


PATENT ATTORNEYS 


Associated since 1846 with the Scientific American 


Scumsrine Asenican Burro 
24 W. 40th Se., New York City 


Tower Buipino 
Chicago, I. 


opinion nt Nason ees 
‘SEceplatisg” No nnn wal et 

‘The National School of Cartooning, 
615 Penton Building ___Cleveland. Ohio 


Vax Nuys Buinvo 


Lox Angeles, Cal. 


CoD 


Books and Information on Patents and Trade-Marks 
by Request 
Associates in all Foreign Countries 
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DESIGNS 


Hoaxr Boupino 
San Francisco, Cal. 


ADDING' MACHINE 
VEST: POCKET SIZE 


of your invention for I 
tion and Instructions Free. 
Terms Reasonable. Best Ref- 


erences. 
RANDOLPH & CO. 


Dept. 130, Washington, D.C. 


NVENTORS 


Send for our Guide Book, HOW TO GET YOUR PATENT, 
and Evidence of Invention Blank, sent Free on 
our terms, methods, etc. Send model or sketch an 


PROTECT 
YOUR IDEAS 


est. Tell’ 
description 


SHOW CARD 
LETTERING 


learn at Home | 


zy han $700 og 
fisny, Witame Lard weet 
‘any ana Font 

"5 "course in oor e, 
fer wagon, bul now bat 
neat gore and earn 
"Grape Sasa 
Pal poorly to omits 
aa bt ene at sat 
Q'Show Cand Veter, oF any 


You ae iterated 


aieh eee. i 


‘OsHow CARO Lerrenina 
CituusTRaTiNe 


DeARTooMiNa 


1000 NEEDED 
INVENTIONS! 


= eee poe 


Lt ee 
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Why Don’t We Fly? 


altering ralaiity of the Wright Whi 
wind motor (a long way the most, notable 
Practical aviation advance since the war) 
‘wedded to a physical resistance and a genius 
for aerial navigation without parallel in the 
pilot, decided things. "But we tmust get back 
to earth after it. 

‘Chamberlin and Levine, Bellanca mono 
plane. New York-Eisleben, 1400 miles nonstop 
fa sill te record “A feat to be pan ft 
the same breath as i's in 
Levine's dead weighty "The Bellanea Weight 
machine is acerpted by Cobham as the most 
Derfect—or the least imperfect—airplane yet 
evolved, “practically fying ite” and afford. 


ng pled, crmbe 
‘frecty after taking off foes Pare for Siberia, 
‘using teeork. Burst into flames, but pilot 
ed coupanion leaped car. Thi oxent 
Pe "ace of aces” decided the French 
fvernment aginst ay further ates wa 
Sn equal of the Wright motor. shouldbe 
evolve The bitterest year ia Freachairannals, 
Doiryhimelf admitting that the Knit bas bees 
teore than ache! in crowd 


nonstop ‘tnd gain record. First 
result: wrecked in Persian Gulf after thirty- 


fcterised a6 the wiost hazardous and brilliant 
fever accomplished in Royal Air Force. Third: 
(Crashed after nine hours, ia Danube, Austria. 


Machine. lost, companion gravely” injured 
‘This constituted England's fical, contrib. 
tion to events, the 


CRMANDER BYRD andcompanions, Fok 
ber "The most instructive eas 


Tor ta 
‘evenin ubdeummer. Pew reading his agoaising 
aires can aoe bow sie maate 
i such circumstances, Eighteen 
Hours without feign, 2 or oud 
‘impenetrable mist. Compass, 
Sitesi went al wrong towteds coe of 
fight.” But machine managed to retain level 
Keel, gravest mist peril being that one rarcly 
tow at hat ange lative to the cra a 
i ight indicates that as great 
Sitdeskave pt to Ie nto deriteg yas 
Semin “pagar” esis beeing the 
Stal Seeker cosiderel is est 
‘America's most, postive pioneer as a facer of 
realities and a “go slow” man. 

"err Loote and com Sunkers mone 
plane.” In effort to attain New York in frst 
‘Westward’ croming, ‘reached. Irish Atlantic 
(oast, where progres was made at rate four 
tiles an hour and decked to return in Siew 


(of hopeless gaie and fog. Thi = 
Sei anfintrecete Ieecake Winks 
Bi that a regular westwant crosing by 


tthe Banks being about (c 


anwary, 1928 


Une Staves Carrot 


PATENTS 


DON’T LOSE YOUR RIGHTS 
‘TO PATENT PROTECTION 


Lancaster & ALLWINE 


274 Ouray Bullding 
WASHINGTON, D.C. 


To the Man Lelie 


RICHARD B. OWEN 


PATENTS 


ROThERiseec MOM AEE 


‘Send drawing orl for examination 
ering oF adel 


WATSON E. COLEMAN, Patent Lawyer 
WA Noth Siege Wattlngtens BG 


—will start you on the road to 
success. See Money Making Op- 


portunities on pages 126 to 150. 
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Why Don’t We Fly? 
(Contined fom pte 10 


the worst, day in and day out, that could be 
found for flying anywhere in the world. 
“err Ristcz and companions, Sunbers mano- 
Tn same attempt, turned back after 
Teaching Bremen, owing to ‘North Sea gale 
Foe at ot pombe fort, main 
{to remain together in ocean fight. ‘The Junk 
regarded asthe: most Sirvorthy cf 
‘Eye wat present too for thi seat 


Sawn monoplane Pride 
hey are ie 


hanghai, "Hopped off for Tokio, 
Japan, but forced down at Orura a 

three ‘days on account of storm, 
‘Tokio only to give up crossing of Pacific when 
study of conditions proved such an attempt 
set 


after two hours circling 
it for New York. Givon 
to pour out 1500 gallons of gas for two 
hours before risking a descent. Apart from the 

tructor’s thesis that a westward ocean 


‘York would be altogether superhuman. 

in Hamilton, Col. Minchin and Prine 

Fokker monoplane,” Last seen 
in mid murteen hours after leaving 
England. A. heroic but hopeless attempt in 
the mame category as Nungesser's—no floats, 
10 rai, no previous cram experience, ta 
weather signaled before starting, machine ur 


Felly'amended by Hritih 
Beene art 

had broken of 

with fatal 


Sune, Ltsborepower Napier 
Dorner fyi bok Trying to eek fis es 
coming in hope via Atores.| Courtcy, 

cz planer, realises that nay practical 

mate fa apa atin 
the opening years, at lest the westwa ser 
ice wll have to operate vis the wouthern route. 


ERTAUD, Hill and Payne, Folker ono 

plane Old Glory. Lett Old Orchard, Maine, 
th rather poor take-off, and last sen 
les nt sen. "SOS received early next morn 
rom position computed to be 000 tiles ea 
of Newfoundland. No further report 
‘week Inter when steamship Kyle Found 


‘age of wing 100 miles north of position indi 
cited in 

Tully and Metcalf, monoplane Sir John 
Carling. Planned nonstop fight from Landon, 


Oniati, to London. England, ut after false 
art flew to- Harbor Grace, Newfoundland 
{ter Mf Hshor Grae for Bagland sn wes 
never heard from apn. 

Melntoch and Feemonrie. Flew from Dub- 
Tinto western coast of Ireland and out to sea ta 
trans-Atlantic attempt, Forced to. return 
afer wor tne huts bucking orm 

uth Bider and. George Halo 
rmonoplane. Flew from New York i 
Toustop flight to Puri. Broken of 
them fat ccs 300 es west 
Picked up by Dutch taaker Barendrecht. 
plane sf ‘and burned shortly after the 

“To complete this tabulation, which 
for its, ¥ shal only say of the ghas 
Tul race, with is eleven dead ot 
IR appeats to have (Conhnuad’ 
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_ He Mailed a Coupon 


Like 


1129°Cool Shaves 


from One wingle Blade 


Another Tyluraph for KRISS-KROSS—The Am 


‘Shaving tnven! 


Kavos Bindes Rewer Tyan New! Me ¥ adhe of hilo eee 


ieee 
KK BISSKROSS marks radical incroare 
in shaving comfort and. economy! It 
las captured 
Hine Uaflled 


See 


roppers since May, 1984. 


inter barter’ 
sarees Sete 


How to Get the Most Out of 
Your Radio Investment” | 


‘The Popular Science Institute has | 
epared a booklet that gives definite 
‘helpful advice in buying, installing 


find operating a radio outht: This 20° 

ae radio booklet can be obtained for 
B3"onts from the Popular Science In= 
sticuce, 248 Fourth Aver, New York City, 


EW TARR, 2 dpe ama 5.4 


ex] 


eZ 


above for 
stale Ne bento! a 


Low Brees, “Gaod values 
sca Wor tres partialars 


Fractical educators for 
igineers, Firemen, 
Machinists, Electricians, 
and engineer students. 


Eight valuable, up-to- 
date Guides treating om 

the theory and practice ae —— \ 
Oftnodern Hosineeringin “WY, 
si Rebrancis,| 


X& 


my 


$100 for 
one 
drowin: 


Se oi neh onr, age 
pekinese era 


‘oom HLF, 1S-Iseh Se, N. W., Washington, D.Ce 
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Why Don’t We Fly? 


been traceable to “Lindbergh mania,” and that 
it will doubtless mark the same milestone in 
flying that the illstarred ParisMadrid race 
did in motor racing in 1008—when hall of the 
‘competitors were either killed or injured, in- 
‘duding Renault, and road racing was ever 
‘afterwards coatrolled. “And” the succesful 
Honolulu fights do not balance the record, 

now come to the more popular side of this 
inquiry, namely: Why don't WE fy—you and 
Tana all of us? Why hasn't the aught 
on like the automobile? Why haven't we got 
Ihangar,as well as garages? Why don’t we “take 
the air” instead of crowding together along the 
highway in prosaic procestoa? Is it that the 
a ‘pot man's element? Or that 
are too big? Or the cost? Or isit that 
the air is purely and simply—dull? 

‘One observer that 


ported ‘by the Guggenheim Foundation, i 
Preeching the gospel Of lay tar ead tbe 
=~ ‘enough f ‘lable that 


her she is not going 
reasons for this sup 
danger. You ean get as sick 


means tare. And what is there to do or see or 
ch the heavens? 
sell on clear 


ini 
ce snd oil und din and wind and danger! 
Personally 1 believe, too, Uhat there is grow: 
: ‘of all 

at people 


tainly, 

aepet real joys ofthe count 

Usesieplane errs a hundredfold more a 

always 0 err 

SHEN take the matter af cost, upheep and 

fStness to pilot an ie fiver” auch the 
Fort is puting o the market or the 


ide, 
‘must 


Sanuacy, 1928 


GET INTO 


MICHIGAS 
AMiated With Michigan State Auto Sehoat 


‘To Show My Mystery New 
)\ Closrette Lighter to, Men 


SAT: 


RADIO, 


HOLESALE! 


one CAN LEARN! 


ARN MONEY /MA 
WE FURNISH EQUIPAIENTT 


PAT E N TS 
Trade-mar : 
Rimdbook wisiliatiatsoac toumectanta! 
moverant Seat free on rejuss 

‘ALBERT E. DIETERICH 


‘Formerly member Besmining Curp. U8, Patent O 
yen Lawyer and Bolt Nt OF 


‘An Authority Talla How To Buy, Insta 
“Operatt A Radie For Best Results 


2 SSeS 


and 
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Good 
positions 
open 


to young 
outdoor men 


Paid BY DOING 


at aha 


ELECTRICITY 


‘taught by 


MENTS 500% PROFIT 


GENUINE GOLD LEAF LETTERS 


EARN PROMOTION 


ihrourh the 
HOME-STUDY COURSES 
Mn avditent rather even BF 
The University of Chicago 
235 ne ta Une af Chena, Canes 
mn Cartooning 


Why Don’t We Fly? 
(Continued from page 142) 


wil ll you that thirty-Sve is about as 

ereas my te 

Bat, none the Tey let us imagine Smith up 
in his machine. He has Kept Bt nod on tie 
Water wagmn He har labored uncesingl in 
Ti Kangae He has saved and soved to inlge 
the mew sport. He has even raked tating tp 
is wife and children for Sunday outing {and 
how many husbands would ra that © Yet 
‘rt does Stith et forall Uist Bacitements 
"hare semv of exillaration—-maybe. Bt sup? 
Posing eons to eet aly tcc 
Erp of, say 200 mile ont snd 200 es ome 
vist Ins that headlong ros through the 
‘ter availed him and hiss even if all escape the 
rawhacks of fight envinersted shove sick 
‘ean, deafneay nemboest abd the ret? hed, 
sterealy hovering over every cvlian Qe 
there world also be the grim apecter ef death 
Tein il to argue, inthis connection, tat the 

ite cade Sah eons 
then something gece W 
Jett out and pt 
et 


in the 
with a 


15 ep gir of he 
Tiered ening toned wih the Knott 
sac ites re 
Sa ehmren visite 
perp ee op tech 
Sins Seager pee eae 
So ieee 
Ein ear cy re ji 
Ste cence en 
Sock ashes 
saietorit in Danica t's Stet 
ie nig oionced ba 
Wig, hie fe oe oa 
Aout a mat ie the Bucs of Bedford 
Ue Rhos Wet le 
Sabres cir eg ciie tat 
ig hie me 
i them os Zee and Lady Bailey)? 
ea 
In tiie rer ct 
i Seca arn tat Cy 
ReipetiBaer than 
AE pen Somer ae 
Fann pa ot 
epee tg yor 
eater Wa Sy ioe st 
Er al nites lish oe ot 
Solem caar 
Sop. lene leer 
Sitestaht Recent ak 
Sieoueinteram st 
SSeS T eas oer 
ind 


miles. told me flying had come up 
‘against a stone wall and that we must wait 
fon the appearance of a new electrical wizard 
for a further step. Which brings me tomy 


last point, the future 


PROPHECY inti my Tin hich doesnot 
Proc a famabat emi ac 
jt am inteligent. mpg toger of th 
test reent thoghts upon fing felled by 
Soextcton of tearfeture protablities tere 
from, another matter. Take what HG 
Wells has to the flow who wrote bout 
the lat war in the ai twenty years belore 
occured” Wells thinks that mechanically weaé 
Sr gt tack bt that we have be te 
Seriet pypmice in gard to organizing ac 
dominion. He wants England aloe ts spend 
$251 000,000 Sear on lasing owt, exuipping 
Sod sustaining 2 mammmath poblc a seri 
{Sng wih marvels che 
Uist when anything goes wrong there are in. 
‘mediately subsite man and feachine sam 
ag hy. Them be goes (enna on rep a 
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Du Train 
YouIn 
Drafting 


at Home! 


Perceargee Rem 


furans 


Mai. THIS FREI 


143 


At ONCE 
__ My Book, 
Successful 


ee 


Book COUPON 


you never had a chance! 


“Four years ago you and I worked at the 


needed special training, and decided to let 
the International Correspondence, Schools 
lp me. I wanted you to do the same, 
but you said, ‘Aw, forget it!” You had the 
‘same chance’ had, but you turned it down, 
No, Jim, you can't expect more money until 
youve trained yourself wo handle bigger 
work.” 


There 


f “Jims” in the world — 
5, offices, everywhere. Are 
Wake up! Every time 
you see an I. C. 8, coupon your chance is 
ataring you in the face. Don't turn it down. 
Right now over 180,000 men and women 
fare preparing themselves for bigger jobs 
ind better pay through I. C. 8. courses. 
join them and get in line for 
promotion. “Mark and mail his coupon, 
and find out how. 


rian ‘Toanearonoence sonoots 
inven a ence 


GOVT, 


35 10'75 WEEKLY 
pares neuer 
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Why Don’t We Fly? 


off into polities and war, As far as our havit 
caty Nery incned to ne at thing: cone 


=E-4 


Te is ral 
ation Ay pent pct 
In “he big gas and 
gine fms are well aware Uhat ther combi- 
ation has been found grievously wanting, and 
Chat one 


ou pas, for the carrying of which engine 
eters faced i tks and 
these acne conn ll wo explode or 
ae 

= being that after 
diaster the machine is usually’ such 


tat a let soatrivance invented by 
which power can be either transmitted alo 
tou machine, or, better stil, actually harnessed 


Sopervening forced landings wl 
tars of the pest 
"Yet ancther invention wil ao have to make 
its appearnnce—some device on the porecte 
Principle by which = machine may remain 
Nadie st hen ting 
ke erie eam il 
roa to, Hight Sing out of iadg 
EXE Nott ted Sete" Tn ths conection 


‘Only thirty of these were on airdromes and she 
did it to try to impress upon scores of cities 
the drawing value of landing grounds. 


‘THE other hand Sir Alan Cobhamn's ef 


the tht itl ant, whose Bote cnt 
‘Short distances incidentally, late 


cage ee 


UNIVERSAL PLUMBING SCHOOL 
ent Trent Ae fuaas errr mo, 


Be a Tire Surgeon. 
erieag bese 


Soe ee Se 


e $7500 Yearly 


ew Tre 


2 Fe _Rangers 


INVENTORS = BUREAU 
ie 


WASHINGTON, D. C. 
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Answers to Sam Loyd 
Puzzles on Page 66 


Oldest Puzzle in the World 


Travel for “Uncle Sam’ 


RAILWAY POSTAL CLE 


MANY OTHER U. S. GOVERNMENT POSITIONS ,¢” a2 
ar ne CSET ASS weeny 


‘The Prospector's Fortune | $1140 to$3300a Year”, Sases 


im quit after ae years with $9000. At 
that same time John had put in 21 years and 
‘accumulated 525,000, while Bill's term had 
Been 30, years and is savings jut ball & 
rilion, ‘Ten minutes. 


tumbers 1, 6, 12 a 
15, as shown in this 


diagram, 


‘Troy and Avoirdupois 


‘The 10-ounce avoirdupois pound contains 
7000 "rains au the H-gunce “Troy, pound 
‘5760 grains. ‘Therefore 804 pounds of fea 


S 


set apy bc tee! ar | 
oer Learn in Los. 


{rains-—o that the dilference between those 
‘quantities of feathers and gokd is 6,038,280 
rains, "Twelve minutes. 


Coats, Vests and Trousers 
The merchant, bought, 30 coats at 81225, 
83 pants at $4.00 anil 84 
that he had 80 complete 
extra pants and vests 


Weight of a Bottle 
Ie a a, tumbler th ite of se 
ea the two upper 

Teepeet to ese, wh 
txom that "things equal to the 
tasne thing are equal to each other," will extab- 
Tish that & pitcher is equal in weight to two 
tumblers and plate, 

Subtitate 4 tumblers a 


Dee oo 


To ANGE CAL 


2 plates for the 2 
tchers on the bottom scales, and we then 
ave # turablers and 2 plates balancing against 


Spates. 
leis plate fom both, sides, and we 

we that. a plate is equal 
tumblers? Substitute 4 thmbers for the plate 
tn the middle sales and it i revealed 


Sikcuiocralenmects"| MEYER BOTH Conpany : 
Siescouart es pcpareyor rom 
tie 

Million Dotlar Opportunities. | Make More , Money FEES, Sesibr Wh Corunte 
oe would you like to make « million dob 
Tn this cadec age of wonders, silions and 


alt those wo can add ut itl to 
‘of human 


‘Scrnxce Moss of things the world is erying 
foenthings i ayn can be done” for which 
1s wiling'and eager to pay old and fame be- 
jade hyeattames 

‘Never in the past Bas there been such rich 
incentive to brillant research and inventive 
achievement, wherever it may_arie. If you 
think ‘a fortune is worth while, don't inks 
Henry ‘Sith Williams's article ia the Feb- 
uary number—a vital message that tells you 


Sat the world wants and what twill ge | " ETRESIDE, SRUSTRIES 
ee ee ‘ADRIAN, MICH. 


Hi 


; 
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amuary, 128 


ie A RAILWAY 
“TRAFFIC INSPECTOR’ 
INO HUNTING FOR 
A POSITION AFTER 
COMPLETING YOUR} 
TRAINING! ------ 


Played With 
Interchangeable 
Rolls 


Prohibition—Is It Good for Us? 
(Continued from 
By CHARLES A.L. REED, M.D. 
othe Fath Amend, Tat Amen 


ART TINS print we come to other facts that 
‘our friends studiously avoid. 
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Population of the ‘country appears to 
elt intmorality 


in recent year which i consent with the 
‘assumption that conditions of life under pro 
bition have been favorable to women and to 


but do not give ule fee 
Students of social conditions, residents in 
settlement houses, physicians, nurses, teachers, 
fand, above all the social workers see in the 
Tessened hazard of death a conerete expression 
‘standard of living, 


‘of the 
Shelter. 


the improved 
thing, fod, duration of education, 
a gy freak bas en ae 
fesse bythe iverson of ten percent of the 
unily income from liquor to other uses. 
MONG the more convincing socal evidence 
‘ofthe cases leading to better health dure 
fe prohibition are nereas invearnigy sav 
samara ngage car and 
rove protesting pat 
Soted sbeences from work beentise of Sunday 


od bein ariking: om Score des te 
‘lcoholiam, fewer frst offenders. at 


‘eel, bral, dapoweason ve to 
amily’ decking: lemened” sles of narcotic 


‘with aleobol ‘t panacen for 
‘and for social maladjustments, ‘The 


to benefit widely” 
because it is among them, chiely, 
‘that habit, the means to pay, bravado, and a 
childish sef-assertiveness” against 

fand the law have led to continuance of the 
‘us of alcohol when and where it can be had 
‘and of whatever kind. 


January, 1928 


Travel 
for “Uncle 


U. S. Government Jobs 
$1140 to $3000 Year 


Mas Ganon gfe 
af” Asicons 


25thYear 


fier fortes 


tow York 


Madivon Shirt Mnfrs. 42 


ee 
Toour 
‘students, 


roadway. 


Gy | _, POPULAR CHEMISTRY 
| A Monthly Chemical Marasine 
tee chemical nen x 


their preperation ee 


Slat care and ook elaiog 
‘at fro yearly subeeribar 
POPULAR "CHEMISTRY COMPANY 
Dept.JD Swedesboro, NJ. 


GETTING AHEAD? 


Read the advertisementson Pages 126 to 
150 this issue if you want to get ahead. 


Can You Say 


What You Mean? 
jane from nave 28) 
past and study their changing shades of mean- 
ing. 

Words are living things, Like mankind, 
language has evolved from primitive begin 
rings. Many of the words now in 
are traceable to the dawn of history 


beginning to fd a place in the worid: others 
fre in fll vigor of tsefulneas; sil others are 
‘Seeaying of Od oge- But in every one let a 
romantic history, from which i i pomible to 
fina clear Wen of fs true meaning 


OT long ago most people took it for 
N' ered OS ee et 
‘apachty Tor speech already, fully formed in 
ma = his command. It 
that this language. was 
hat i 'was universal wat the 


Hebrew. a 
destruction of the Tower of Babel resulted in a 
diversity of tongues. ‘Through the study. of 
‘animals children and primitive peoples and of 
the early records of the human race, this old 


Hise bas prem place to the confoson thet 
langage Fa with ntinctive pial 
feel ig) pape a ign ond 

‘ion and the Hie, Mlzeter the very st 
sage ot a soe bevel wre 
ieatioe man's eign veabaary 
ne of words tke “bangs” hi ard 


rom such primitive sounds it has een a 
long step to the expression of abstract ideas. 
In general itis true that abstract terms have 
been formed from coucrete ones denoting 
things that have physical existence. In more 
than one country taissionaries have 


me ot 
tion ory diel conepts Ike "God 
Sram and tengitin 
Tre etn of the lest wri al 
oes arenes. of anima weapons 
prealtaral implements and. procea, parts 
the body, tad the simple sad nee 


cousins in most of the so-called Tndo- European 
Tanguages showing that their common verbal 
‘ancestors existed when the common human 
forefathers of most Europeans and Americans 
were living in one region 


ITH the advance of civilization, 1 
number of things and ideas to be named 
increases and language increases correspond- 
ingly. ‘The vorabulary of English has never, 
‘the last four hundred years, been far behind 
the demands of life. English is the offspring of 
a ‘which took place in the eleventh 
Century Between Anglo Savon and. Norman 
French. Tt has at its dispoul, therefore, 
Germanic and a Latin heritage, upon either of 
‘which it can draw at will. But this very wealth 
temptation to carcleaness and vagueness 
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y obsolete, you 
iad tl erviring i the me etnies 
There a "let ball is one which strikes the top 
of the tet snd js retarded in its course. Search 
ing the’ pest for a explanation of thew op 
Posie the remarkable eval 
tion of two diferent old Anglo-Saxon words, 
“uetan and “ean” nto the same wor 

Again, proverb that “the exception 
proves the rule” Seems rather absurd on the 
fee of it, until you consider U 
meaning of the word " pruve” 
‘Emonctrate tegen dnt bot 
‘thy by experiment.” 

ame word may have different meanings 

‘and usages in dlfereat oralities. ‘The meaning 

‘chome’” isa cave in point. In recent times, 
however, provincialisins of this kind have been 
disappearing rapidly before the swift advance 
of conmuneation- 


N PARTS of the workd where communities 
ry Slate from one ater we find the 
Silat divisions of language. Ta some parts 
ct centaal fica man tay travel on faut 
E| fee “ays 


ii dodtome thet ig clceting. perhaps, 
re de fe 

that it wasthe Prench who made = 
combiontion, "Motor car would be better. 


Ve took “acroplane from the. French alsa, 
tte ben peuple sad ie, 
but regretted it fa “aicyopl 


telegraph” 
ad akyeaper” ae gpl 
names invented for new things. Even trade 
tune inventions, such as “Kodak,” “rayon 
aod “babalte” ome into sack 
Aniveral woe tat eventually thes form a part 
for common language. 
‘Meanwhile the names f things and 

ge lar in fegoet ww, tend to dpa 
How many city-bred poople tx’ could bane 


the parts of a horse's (Continua on pave 149) 
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books will help you in your chosen 
trade. Every book is an entire 
course of instruction condensed into 
one volume, Thousands of men have 
used them’ to increase their pay. 
‘You will find them full of informa- 
tion and ideas that will help you 
raise your pay. 
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Can You Say 
What You Mean? 


(Continual from zage 1:5) 


‘harness, such as hames, snafle and martingale? 
Some words have fallen from 2 high to 2 low 
‘estate. “Silly,” which now has only bad 
connotat ‘meant “blessed,” and we 
read in old pocms of the silly saints that sit 
stout God's throne.” “They” sce peer 
good people are innocent and simple-heart 
came to mean that, and we read of “silly 
babes and “silly sheep" and a0 on down 
through a gradual degeneration. “Lewd” 
nally meant “of the people,” “popular,” 
comin ina pod smoe_It inn wel now 
\w of language that when a word has both aa 
honorable‘and a dishonorable meaning, the 
latter drives out the former, because 
are afraid of being misunderstood. "Sl 
se enon re he at ot he prema 
“vulgar” has already ‘over 
tWouph we enn sort bee these eee 
in their good sense, 


INCE. most men who are scither mathe- 
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2 ect the medium of wo 
‘or unspoken, it urually posible 
Me | em al pvt 
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nited can pet ; 
words. “The average man requires sever 
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beysad thearerage Contant of werk dies 

sate omen. When re 

hat we tenn we hate 2 good clones « 
Sfeatng.  Withowt being ib or 


Serene 


‘The chief difficulty nowadays is not that 
there are too few words available for our use, 
but that there are too many, and some of them 
tnt forthe use we put them to. “The mont 
fetal of then all re the swagaering sub- 
stitutes for good unpretentious terms 
tuse. Por example, when we frst heard "a 
vpenition,” the phrase had the air of 
‘What was meant was per. 
pod plan.” But proposition 
means a statement, fot a plan nor a peo 
We were similarly fooled by “balance” as 
swaggering substitute for remainder oF rest? 
it pave us a feeling of having money in the 


bath, which would properly be called a 
Until H. W. Fowler's" Dictionary of Mod 
Raglsh Cage was, published ast 
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owed that ‘devastating diseases 

ge were peculiar to the students 
‘whom T was teaching. and my relict was great 
when I found them nearly all noted in that 


specimen cases. OF course, no stich monster 
‘ever roamed, but the component parts craw! 
‘everywhere. “Here itis! 
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seldom ever equally as correct as his, 
he could not 


ven errors are exemplified in that sen- 
tence. “Due” is an adjective and should not 

1s 4 conjunction even when followed 
Tis correct to say, “His illness was 
the to overeating” bet net “He war i dor 


{takes call for'no explanation, and the sentence 
should rad oe tha re 
“Owing to the fact that my point of view 
was sekdom as corect a his, he could not 
{or could not help) (Couinued on 


SLE PME 


MONEY MAKING OPPORTUNITIES SECTION 


— 


I” instead of “between you and me"? Do 
‘you mispronounce common words in your 
‘Speech or use them incorrectly when you 


write? ...Muny a man has been held 
down ail his life and suffered untold em- 
arrastment because of mistakes in English. 


ashamed of 


‘You do not need to make these mistakes 
onger. Right at home, in spare time, 
in the privacy of your own room, you can 
‘make up the education you missed in the 
days that you should have been at school. 
‘The International Correspondence Schools 
Tl tegh_ you, jst ot they ave taught 
thousands of other men, by a 
tmethod mhich shows you intnctvely wick 
‘word to use and how to use it. 
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ve my jumped 
Ein outing All Sight he be ea 
‘of the window behind the porch and protested 
eainst my conduct.” 

‘Nearly all persistent and epidemic forms of 
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Answers to Right and Wrong 
‘Sentence Questions 


ner are the aneers othe test questions a 
‘use of English that appear on page 3 

1." Wrong: "Liable" and “apt should be 
reversed. One is liable to incur danger of to 
suffer, but apt to.do something habitually. 

2 Wrong.“ te" means to pray 
‘against. Should be “depreciate” or “under- 


purl vets whee’ to fires eompes 
the group are prominent in our thought. : 

‘Correct. Here the audience considered 
whale 


8 Wrong. “Rented” should be “let 
9, Correct, 
10. Wrong. “Home” should be “house. 


1, Mong. *Suppostitias "means putin 
place of. 


cnly 
Ife pre" Caregeo that Wes tat 
the farm or landed estate bearing his name 
14. Wrong. “Disinterested™ means "'un- 
selfish.” 


“appeared, 
ci propery, conotes physical 
motion, should be "yegan. 


20. Wrong. Put a “to” before “him.” 
21. Correct. 
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eliminate batteries, 


coming of AC tubes which 
‘would operate from house. 
Tighting circuits have appeared 
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public mind last spring. 
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conte by the Crosley Radio Cor 
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Fae of the new RCA. alternating current 
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Alternating current trom the houseighting 
rout 

‘Te current is stepped down by means of 
a transformer without need of rectifiers to 
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AAP OY the tubes. ‘The converter bor, which 
iPSjcluded with the Crosley AC Bandbox 
San be tucked sway’ out of ht. Tt ix cone 
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“Thus the Crosley AC Bandbox functions 
entiraly from the regular howelhting cx 
font ‘without need’ of Batteries, batiery 
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chargers, or any of 
{the other usual par- 

aphernalia which 

requires attention, care and early replace- 


“The Crosley AC Bandber with the new 
alternating current tubes fs truly. revoh 
Conary, and brings to the radio wer an en 
Urey ae conception of carer radi. Ths 
AC model together with the battery type 
BANDBOX which works with standard 
power ‘upply unite and storage batteries 
Rho country’s most talked of radio! ‘The pop- 
larity centers around two Major factors 

1. The imposing array of polents under 
swhich is bu 

2. The number and guaity ofthe features 
Poreel Crosley, It has bul ini forthe price! 

—And what value Crosley has added in: 
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Absolute balance (genuine Neutrodyne). 
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home,_ Tt must fit into all kinds of 
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"W Circoas, the:fitest portable type- 
writer money can buy, finished in 
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Florenz Ziegfeld” 


Florenz Ziegfeld, 


famous theatrical producer, writes: 


“As the producer of ‘The Ziegfeld Follies’ [know full well 
how important it is for my stars to have clear woices at 
all times. Several years ago, when I first began to smoke 
Lucky Strikes, I noticed that my voice remained unirri- 


tated after a most strenuous time directing rehearsals. 
1 passed this information on to my stars and now we are 
all agreed: Lucky Strike is a delightful smoke and most 
‘eseuredly protects the voice, eliminating any coughing, 
Which often interrupts a perfect performance.” 
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Said Gladys Glad to Flo Kennedy 
behind the scenes at The Ziegfeld 
‘Theatre between acts of The Follies 
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